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FOREWORD

This report e final recommendations and conclu-
sions, with supporting data, rE from the contract option
phase of contract DAAK 40-78-C-0290. describes the manufac-
turing technology and test system that will enable detection, identi-
fication, and location of digital faults in the ad anced missile elec-
tronic systems that will be used in the 1980's. Emphasis is placed
on the fault diagnosis of large printed circuit boards containing
complex hybrid digital microelectronic circuits. The Hughes-
enhanced, state-of-the-art, DTS-70 automatic test system installed
at Redstone Arsenal as a result of this contract provides the cap-
ability to isolate digital faults in such circuit boards to the compon-
ent level with a test comprehensiveness of 90% or better.

The contract option phase of this project involved the purchase
and installation of the DTS-70 system, the selection of the PN-
1635972 and the PN-1646178 D/PCBs fur testing, the development
of generalized test software and the development of the specific hard-
ware and software needed to test these worst-case boards. It also
included a successful demonstration of the project's results for in-
terested Department of Defense and industry personnel.

The report concludes with recommendations for the improvement
of the DTS-70 System to increase its utility, with recommendations
for improving the testability of digital printed circuit boards, and
with recommendations for future digital fault isolation studies.
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APPENDIX A - Software
Section A. 1 - Signature Analysis Software

A. 1. 1 SIGNAL TRANSFER FILE TESTING

V RUN THE INITIALIZING PROGRAM.

RU, IMIT

ASSIGN THE 5004A S. A. AN LU IN SYSTEM...

SL, 35, 117

RUN SIGNATURE ANALYZER PROGRAM...

RU, SCAMPR

EXIT

TR
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APPENDIX A - Software
Section A. 1 - Signature Analysis Software

A. 1.2 %AFILS SAMPLE LISTING

FILE NAME CR DESCRIPTION OF CONTENTS

(COL 1-6) (COL 7-8) (COL 9-58)

6 chars 2 chars 50 chars

SIG972 19 SIGNATTRE ANALYSIS OF ALL ADDRESS&DATA 927

BOARD

CPU972 19 SIGNATURE ANALYSIS OF 8080A CPU CHIP 972 BOARD

END OF FILE

NOTE: The message "END OF FILE" must be placed in the data file starting

in the 5th column to show the actual limit of the size of the file.

A-
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APPENDIX A - Software
Section A. 1 - Signature Analysis Software

A. 1. 3 - SAC MPR Flow Chart

SACMPFZ

MPFZGET SUM
OF FAULTS

INITIALIZE
HP2B. S A..
GLOBAL

INITIALIZATION

INSHAOFFUT

INITALIZE I
SIGNATURE-NODE
DATA TABLENO

GTPIN 1 OF ALL FAULTS

GET NEXTPIN
NAME TO J
PROBE. COUNT 0O

V NO I INCREMENT

PRMPT IrNO PROE COUNTER

PROMPT WIH j ON

'IN TO PROBE

II ABORT 1
RBYTE ABORT PROGRAAM. OUTPUT 1AT.

WITH ERROR TA FOR

READ PROBED MESAG CHCCKINQ

NODESMEAE
SIGNATURE

CHECK VALIDITY BAD & NEXT NOT!FY USER c

GET NEXT RAW =.FALSE.

GOO /



GETSCK qPROBSIGNATURE So WEG" E TRUK E .R B CAN CHECK SAI. SAO

N AME (TMI:CMp (I) & CIAPM (1)

YE NO"

CUT YSTMPRO m ROW RWTBERw1 SV ROW (ROW. 9) =0STORE THE(GET AD NODE PiNAMET NODWE RE ON) ROWCPOINTER)

IAROW IMPROVE I STUCK
STOP TTABL-E (ROW 71. 2 DETERMINE OF

SYES FRNODE 15 SAO.

GET BD NEACTUrSC_

MOST NCRLT (ROW TABE CAULT DETERMINE IF GET NEW ROWCOUNT MSVALT R(ROW' TABLE A OW?) - 2j NOD' IS SAD. NUMBER POINTIh G
CONTLE? (ROW 10)) OR SAI AT NEXT NODE

_-

2M-
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APPENDIX A - Software
Section A. 1 - Signature Analysis Software

A. 1.4 - SACMPR ISTINGS

SACMPR T-04004 IS ON CRO0018 USING 00148 BLKS R-0000

0001 FTN4,L
0002 CCCCCCCCECCCCCCCCCCCCCCCCCCCLCLCCC tLELLLLLLLLL-L1LLLLCCCCCLLLLLLLLCCL
0003 C
0004 C
0005 C PROGRAM: SACMPR
0006 C
0007 C PURPOSE: TO DIRECT THE TEST OPERATOR IN THE SIQHATURE ANALYSIS
0008 C OF A DIGITAL PCB.
0009 C
0010 C PROGRAMMER: DAVID S. WAGNER BLDG. 688/T-125
0011 C 7030 E POTAUATAMI HUGHES/(213) 802-4190
0012 C TUCSON, AZ 85715 FULLERTON, CA 92634
0013 C 602-296-2760
0014 C

0015 C DATE: 02 - JUL - 80
0016 C
0017 C DATA FILE(S): SAFILS::-18 contains list of available file
0018 C names and description of contents
0019 C User is queried to enter a data file name from
0020 C this list

0021 C SUBROUTINES USED:
0022 C
0023 C 1. INSHA - TO INITIALIZE TABLE FOR PROGRAM USE
0024 C 2. GTPIN - TO GET NEXT PIN TO PBOBE FROM TABLE
0025 C 3. PRMPT - TO PROMTP TEST OPERATOR TO PROSE PIN
0026 C 4. RBYTE - TO GET SIGNATURE OF PIN PROBED
0027 C 5. CHECK - TO COMPARE SIGNATURE WITH CORRECT ONE
0028 C 6. BKCHK - CHECKS VALIDITY OF PREVIOUS MODE
0029 C 7. NOTFY - NOTIFN THE OPERATOR OF A FAULT AND LOCATION
0030 C 8. BKTRC - BACKTR4CE TO LAST GOOD PIN LOCATION
0031 C 9. ABORT - ERROR EXIT FROM THE PROGRAM
0032 C 10. CNVRT - ROUTINE TO CONVERT PACKED STRING TO UNPACKED
0033 C 11. RCVRT - ROUTINE TO CONVERT UNPACKED STRING TO PACKED
0034 C 12. NUN - FUNCTION TO CONVERT HOLLERITH TO INTEGER
0035 C 13. UNPAK - ROUTINE TO UNPACK AN A2 INTO 2 AI'S
0036 C 14. ZEROR - ROUTINE TO BLANK UUT ARRAYS
0037 C 15. LENTH - FUNCTION TO FIND NO. OF CHARACTERS IN STRING
0039 C 16. PACK - ROUTINE TO PACK 2 AI'S INTO AN A2
0039 C 17. DCMNT - TO DOCUMENT TEST RESULTS
0040 C 18. STUCK - TO CHECK IF SAO OR SAl FAULT
0041 C
0042 C
0C47 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
0044 C
0045 C
0046 C HIERARCHY OF SUBROUTINES AND FUNCTIONS USED IN SACMPR
0047 C
0048 C
0049 C
0050 C MAIN
0051 C
0052 C INSHA
0033 C OPEN
0054 C READF
0055 C CNVRT
0056 C HUM
0057 C UNPAK
0058 C GTPIN

A-4



0059 C PRHPT
0060 C RBYTE
0061 C CHECK
0062 C RCVRT
0063 C LENTH
0064 C FoK
0065 C B"CH
0066 C NOTFY
0067 C STUCK
0068 C BKTRC
0069 C ABORT
-"O70 C DC.i--14T
.071 C
~0? C,3073 C

0074 C FAULT FLAGCING CONiVEIITIOr USED I14 DkTA T.BLE
' 9075 C

C .76 C

0077 C 0 -- NO FAULT
.':7:S C ]-- NODE FHULT (NOT hECESSHoIL BACKTRACED)

t?- 2 -- ACTIJEL. .CITF-CED FMULT LOCATION

,02: 0 C 3 -- ASUCK AT & FHULT (SA0)
• 4 -A TUCF AT I FAULT :4H

'0- 7: C
- :. 0:3U.-. 'A .

S-I"-:,- ':

AP_ C A - -:'EL: '.4 THIS PPCtOGRA.:
",O0E:9 z

, C ARF'Y -0t. 1A 0 rav used as temporar-: hold for olanking purposes
0091 C CHARS (2" rtrayi used in unpacking of input data
0,92 C CHPHR ': Used in CoPA.ison of read signal and valid sigral
Oi93 D- DUMMY .3) trrao used to hold node name currently under test.
0094 C FILCHC(35) :-ray :j E to hold data file names and descriotions
0095 C GPD' (2) HoIo, _ the Ground Characteristic Signature
",096 C HOLD - 4. A r;- v used to hold probed signature in 4Al format
0)-k7 C IE UF i,4; Tspora,- storage array
..'. 1C i - (144) r Data Control Block mor input from file
0,s99 C I:UF (400: Storag~e arrav o-" input- data (80 characters packed)
:1100 C ItT.-T , IL0) ;:.-c-ed irput tex4t array for reading from -XSIGNA
01 1 C IPBUF ,I6) Temp. versor, of abowe (I'TXT)
01,02 C IR..F *2) Used reading from Siqnature Analyzer
0103 C IPRHPT<12, Hc.ds a Lo-gical Unit No. prompt message
0104 C LINE e26) An npac&:ked array of input text from &SIGNA
0105 C NAME S i-r, to hoa tih-i f ie name (&SIGNA
0166 C POSCHR(16) Hrrav hol.lirig 16 possible signatLre values
,1107 C TABLE '200, 10) The_ data tatiie holding nodes, signatures, pointers

C' 5 C TEXT 13) Pa,--d atra,' of input text from &SIGNA
01 v9 C TMP -3) Tempor,-.,, array; for holding of' re-probe node name
0110 C 9CC (2) huid the VCC Characteristic Signature0111 IC

0112*, C

011 - C VARIABLES USED IN THI. PPOCi-PAH:
14 C
I15 C COUNT . a q. u-sd t. cmeck i'or necesS;t.y of a re--probe

31 "6 C FA ULTS -c-ariabIe -d no hold count of faults on board
e117 C GOOD Lo ~cai variable to flag good or bad signature
)I15 : I nd_ -,r at- and all DO loops

A-5
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0119 C LUCRT Logical unit number for the CRT

0120 C LUSA Logical unit number ror the Signature knil'zer
0,121 C NUNREC Number of' records in the Data file of Nodes
0122 C PRBCNT Counts the number of calls to CTPIN (# of probes)
0123 C REPROB Logical variable set TRUE if reprobe is needed
0124 C ROW Pointer into the current row in the TABLE
0125 C SUM The sum tct.al of faults on the board
0126 C TMPROW H temporary, holding of the ROW pointer
0127 C
0128 C
0129 CCCCCCCCCCCCCCCC CCCCCCCCCCCCCC OCOC CCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCC.CCC
0130 C
0131 C
0132 C
0133 C GLOBAL INITIALIZATION
G134 C
:t; 35 C

PROGRAM SkCMP
0 3T' IMPLICIT INTEGER A-Z)
013S DIMENSION TRBLE 200. 10), ARRAY (20f 10), HOLD (4>, POSCHR (16)
6 T3. [lIMENSIO .1 PiNArME '3), Cr1PAR (2), DUMbo (3), INBUF (40), IPBUF (10)
0110~ DIMENSION IBUF e4), IRBUF (2), IDCB <144), CHARS (2), TMPHLD (2)
;0141 DIMENSION INTXT (10), NAME (3), TEXT (13), LINE (26), TMP (3)

0142 EIMENSION TAPRAY .,15), VCC (2), GND (2), TMPCMP (2), CMPHLD (2>
6143 DIMENSION FILCHC (,35)
C-0144 LOGICAL GOOD, VALU, REPROB
0145 PRBCNT = 0

0 i 46 ROt = 1
0)14? LUCRT = i
;j)48 FRULTS = 0
12 144 NUMREC = 0
0150 L U- 1
0151 BELL = 34i. OB
0152 G00 = FALSE.
3153 VNLIJ = FHLSE.
0134 REPPOB = ,FALSE.,
0155 C
0156 C

015? cc
1,:15 CCCCCC C 'CCCC CCCICL CC CC C CL C CCCCCCCC CCCCCCCCC CC C CCC CCCC CrCC-C-CC CCCC,C

0159 CO
016 0 C
0161 C
0162 C.
0163 CCC CHECK FOR HPIB LU AND 1NITILIZE SA ETC.
0164 C L'
0165 C

f 0166 CALL EXEC ,'13, LLISA, IEOT5. IEQT4, ISTAT)
0167 ISCD = 0
0168 IDVR = 0
0169 IDWN = 0
0170 C
0171 CC
0172 CCC IF SELECT CODE IS 0 THEN LU IS NOT DEFINED
0173 CC
0174 C
0175 IF (IAND .IEQT4,7'/B' .EQ. 0:) ISCD = 1
0176 C
0177 CC

0178 CCC DRIVER MUST BE 'VFR37 FOR HP1B :.i CHECIK ND SEE... A-6
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0179 cc

0181 IF 'IiAND (IEQT5.'256, 77B) .NE, 378) IDVR =
0182
0 83 C

85 CCC THE LU MUST BE UP SO CHECK IT ....
J136 CC

011-_7 C
018e IF < IAND KISTAT, 1000008 .M4E. 0) IDIjJN = I
0189 C
0190 Cc
0191 CCC CHECK FOR ALL OF THE ABOVE TEsrS SUCCESS... ,.AND HOPE! )
019'2 CC

iii 193 L
0194 IF .ISCD.EQ. .OAND. IDVR,EQO . AND. IDWN.EQ.0) GO TO 9
0195 C
0196 CC
0197 CCC IF WE GET HEPE, WE U.FORTUNATELY HHVE AN ERROR (OR TWO,-,
A198 C,
oi9C

1200I IF (ISCD ,EQ. ) WRITE <l, 10001)BELL, BELL, BELL
C.,'2 0 1 IF (ISCD EQ. 0 qi4D, IDVR .EQ. 1)WRITE (1,10002)BELL,BELLBELL
0202 IF ,.I[ IDN , EQ. I'II TE (1, 10003"BELL, BELL, BELL
02 03 STOP
" f 2 ,:4 C

E. GCC C:LCULI4TE THE HP-IB l4TERFRCE LU '593iO CARD IN THE COMPUTER)
.20 TC

-4 L U[G I E L.USU - IN D i S TAT, 77B'
021 1 0 C

02 CLC PSET THE :';,EMTE ENAE-'E LINE .IH TiN EXEC. CHLL (VERY IMPORTANT)

_',-C.' I S fi,.
1 . C:

CoLL E.XEC ',3, 1 ,00E: -+ LUSH4
021 Ci:

0218 CC: .Wb Nuto EVER ; TH ihG SHCILIL£, BE PEADY TO GO .<. (LET 'S HOPE!!!)
0219i C
,1220 C
0221 C

.222 CCCL-'' .CCCCCC CC C O-L' C t- C C C C.L. 0L LCCCCCCCCCCCCCC CC CLC C CC C CCCCC CCCCCCCC
0223 C
0224 C
0-225 CC
t,22u, CCC

'22;7 CCCC Initi -ize the data tab!= of 1ron good signatur- s b ' re 3ding therri in
U228 CCC From the IGNI fi!1..,
0229 CC

-I CALL ItN3Hfi (TABLE INT;.:,, IDCB, N4IlE, TEXT, LIiE, NUMREC, FILCHC9

0233 CC
023.4 CCC

0235.' CCCC Find out Lt _ ne:xt pir, trat -hc.uld be prot.d and get the n m of it
0236 C CC
0237 CC
0238 C A-7
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0239 i 0 CONTINUE
0240 CALL GTPIN (TABLE, ROW, COLUMN, DUMMY)
0241 PRBCNT = PReCNT + I
0242 C
0243 CC
0244 CCC
0245 CCCC If' it's pin name is STOP then we are all done with the whole table
0246 CCC
0247 CC
0248 C
0249 IF ( C DUMMY I ) EU, 2HST ),D, e DUMMY 2) EQ 2HOP :,.GO TO 60

M0250 COUNT = 0
0251 C
0252 CC
0253 CCC
0254 CCCC Prompt the operator to prompt it. (the pin name)
6255 CCC
0256 CC
0257 :
0258 15 CONTINUE
02. 59 CALL PRMPT (DUMMY, REPROB)
, 0260 DO 16 1 = 1,3

0261 TMP (I ' = DUMMY ,I:)
0262 16 CONTINUE
0263 G
0264 CC
0265 CCC
02t.6 CCCC oUw 9 et th_ actual signature ptiobed from the HP-IS irterface and the
02 7; ,- -- C Signature analt,1zer
.26 8.. C ,
0269 ¢"

0'-0 '.. CHLL INS I G HOLD
0271 C IF ' HOLD ,1) EQ, 2-WB) GO TO 60
0272 CALL RBYTE (LUSh, HOLD. IPBUF)
0273
02,"4 CL.
" 275 CCC
02TC CCC ..w .hEck to See It' it I= s good _ignature or rot (GOOD will hold the
0277 '.C an.wr either ,TRUE. or FALSE.
0278 "C

0279 C
0280 CALL CHECK TkBLEPGRI, GOOL,. HOLD,;Cr'rIPAR, CHAS, VC-,GND, PRBC.NT)
0281 WRITE "1. 10004) -,HOLD I.', I = 4'
0282 C
0283 CC
0284 CCC
02 Z185 CCC.C If it is bad go to re-prot.E section of code ,GO TO 40)
0286 CCC
0287 CC
U288 C
028? IF NOT, 'GOOD) ",.0 TO 40
0290 C
0,291 Cf

0292 CCC
0293 CCCC If' it is good witlh initial probe at board outer edge, then do
0294 CCC following lines of code, else we must. BacKTRaCe
0295 CC
0296 C
U..97 IF ,THBLE <ROtW 10) .lE. O' TO 20
0298 C

A-8
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0299 C

0300 CCC Now flag this node as a good node
0301 CC
0302
0303 TABLE (ROW, 6) = 1
0304 C
0305 CC
0306 CCC get the good goto pointer
0307 CC
0308 C
0309 ROW = TABLE -. ROW, 8)
0310 C
0311 CC
0312 CCC We don't want to reprobe
0313 CC
0314 C
0315 REPROB = FALSE,
031 C
0317 CC

0318 CCC. loop back and get the next pin that 'we have to probe
..319 CC
0320 C
0321 GO TO 10

032 CONTINUE
0323 C
1-324 CC.'

O325 CCC
.326 CCC ,-.,O see if' node lEvei relow current was bad by checking previous
721 CCC table entr,,

0.32's C

j329 CiALL BKCHK ,.TABLE, ROW, VALU, PINANE)

0i iF V..ALU) G C TO 30
5332 C
u373 CC

,3334 CC C
f335 CCCC fotify, thei, of the f-a,,jt and go back through the TRBLE to see where
0336 CCC the next probe should be
0337 CC
0338 C
0'.339 25 CONT I NUE
0340 CALL NOTF? e PIr4HrIE)
0341 WRITE <1 , 10005 'BELL
0342 FAULTS = FAULTS + 1
0343 C
0344 CC
0345 CCC Just incremented the counter of faults, not f'lag the fpault in the
0346 CCCC TABLE in one of" two t';pes: it is the furthest in-level node, or
0347 CCC it is an ordinar:, fault at any other node:
0348 CC
0349 C
11350 IF (RO,,I *EQ. 0., GO TO 28
0351 C
0352 CC
0353 CCC 'me get here for a normal rode fault <not innermost')
0354 CC
0355 C
0356 C
0357 CC
0358 CCC find out where l ast r- ,de probed ,'as and get it S'o, number A-9

',
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035 9  CC
i 036uI C

0361 ROW = TABLE (ROW, 10)
4 0362 C

0363 CC
j 0364 CCC flag an actual fault here

0365 CC
0366 C
0367 TABLE (ROW, 7) = 2
0368 CRLL STUCK (ROW, TMPCMP, VCC, GND, TAELE>
9369 GO TO 29
0370 C
0371 CC
0372 CCC we get here for a fault. at the innermost node level

;3 U73 CC

07374 C.
0375 28 ROW = TtPROIJ
3 376 TABLE < ROW, 7 = 2
0377 CALL STUCK (ROW, CMPAR, VCC, GHD, TABLE)
"1378 C:
6379 CC
0380 CCC now BacKTRaCe through the TABLE to find next node to probe
0381 CC

i i382 C

u .383 29 CALL BKTPC (TRBLE. RO4",
,734 GO TO iJ
1.38- 30 CONT I NUE

0386 C
9387" CC
t3. CCC NOTE: We should not ever get here as this section deals with the
038"9 CCCC cale where a node is good with a previous node being bad. So
9390 CCC flag anE error and abort.,
i391 CC
03 92 C:

0393 CALL ABORT (TABLE, ROW)
-)394 CALL OUTPT C'TMBLE, NUPREC
0395 STOP
0396 40 CONTIMUE
0397 C
0398 CC
3399 CCC

0400 CCCC Here after a bad probe, so probe again, and then if is still bad
0401 CCC then follow bad-goto path in li..t table, else was a misprobe..
0402 CC
0403 C
0404 COUNT = COUNT + I
0405 IF (COUNT .EQ. 1 r GO to 50
046 C
0407 CC
0408 CCC notify them we are enterinq Latch eck
04 09 CC
0410 C
0411 WRITE '. I 0006.)BELL, BELL
0412 C
0413'5 CC

0414 CCC sa've P.OIJ in case net., row, i- 00415 CC

:_ '416 C

0417 TMPROh= POIJ
0418 C

~ - ~ .-- - - - - _ ____ ___A__10



0419 CC
0420 CCC get the new roo pointer from the tablE

0421 CC
0422 C
0423 ROW = TALE (RCIW, 9)
0424 "
0425 CC
u426 CCC If ROW is zero ther, this nooe is the fault as t,, cannot oacktrace an,"
0427 CC further,
0428 C
0429 IF (ROW ,NE. 0) GO TO 46
0430 C
u431 CC
0.432, C-C ,get here if this node is the fault, so store the node name and go

0433 CC to notification sect ion of' the program
-,1434 C
0435 DO 45 J = 1. 3
0436 PINAME '- = Tf4BLE ,TMPROW, J)
0437 45 CONTItJUE
.,438 GO TO 25
9439 I
0440 CC
]441 CCC save this oad node's s inature case the next node level probe is
-442 CC good, m.e r to be able to comrpare it with ;CC and GND characteristic

-.443 C signatures
:444 46 DO 47 I = 1, 2

445 -MPCMP (I) = CMPAR ,I7

446 47 CONTINUE
",447 CC0 TO 1 0
0448 C
0449' CC,
.'450 ,-0' get node name back "n preparation for a R-E-Probe
u451 CCi
:!.452 C

,J453 50 DO 55 I = 1, 3
.454 DUMMY ( I ' = TOP It I
0455 55 CONTINUE
.j-456 REPPOB = ,TRUE.

GO TO 15
0453 60 CONTI NLE

-I 9 C

, 46 : C
•"461 CL.C We get here if .1e made it tnru trhe table, so now. do a checksum or,
6462 CCCC the bad table to seer if board or chip) fails the go/nogo test
0463 CCC
9464 CC
;465 C

03466 IF (FAULTS ,EQ. Oj GOl TO 80
ti467 WRITE (LUCRT, 1 007 )FAi.ILT8
0468 CALL DCMNT .TABLE, 1UMREC., TARRH'?'.
0469 STOP
0 4701 80 WRITE (LUCRT, 1000:D:..BELL, E:ELL, SELL
0471 STOP
0472 10001 FORMAT( i LU # GIVENi IS NOT DEFINED" .3AI)
0473 10002 FORMAT(" ! ! LU # *uI"EH IS NOT HP - I8",3AI)
0474 10003 FORMAT(" LU # GIVEN IS DON",3A1
0475 10004 FORMAT(" SIG, I':".1'<.401
047 6 10005 FORMAT(" <<< EXIT I' BaIKN.G,-_.- I ;'"i1.)
0477 10006 FORMAT(" .>> ENTEFP''G BacKCHecK ,<",2A1 >
0478 10007 FORMAT<" BOARD FtILS, . THERE WERE .i5." FIi.LTS" A 1

A-II
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0479 i0008 FORMkT " BOARD PASSES',3AI)
0480 END0481 CC CCC CCCC CC CCCCCCC CCCCC £CCCCCCCCCCCCC CCCCCCCCCCCCCr C CCC r r r L L_:,,

0482 SUBROUTINE ABORT <TABLE, ROW)
0483 C
0484 CC
0485 CCC THIS SUBROUTINE IS ArN ERROR REPORTING EXIT FROM THE PROGRAM
6486 CC
0487 C
0488 IMPLICIT INTEGER (.-Z,
0489 DIMENSION TABLE (200.,I01
0490 LUCRT = 32
0491 C
0492 CC
0493 CCC Write the error message to the output d~vice
-!494 CC
03495 C
-04 E96 WRITE (LUCRT,10) ROW, -.TABLE (I), 1=1,3)

0497 10 FORMAT(//," ERROR AT ROW=",I4,/," PIN AND CHIP=",3A2 ::
0498 RETURN
u459 END

:506 L C C C C- C C C C C- C C. C C . C C C C.LL CL C C C C CC CC;COC CC CCCCCCC CC CC CC C CCCCC CC
050 SUBR OUTINE BKTRC ,TRBLE, POW')

04 CCC THI- SLIBROUTINE TRHCES 8,kC. THRU THE TABLE UNTIL IF FINDS THE LAST
"5')5 CC 0ON-2ERO GOOD-GOTO ENTRY, SETS ROW TO THAT VALUE AND GETS THE NEXT

,.5 ::'. C:C P I N.

IrPLICIT INrEGER ,,-Z.
S 10 DIMENSION THBLE K200. 10'

.35.1il cc,.51 ! CC

113 CCC Check to see if we now na:E non-zero Good Got.o pointer
*:514 Cr

.1251 1. 10 IF TABLE 'ROW, 8) NE. 0.j GO TO 20

0518 C C

9.19 CCC lr:, we don t .-.- decr-rr,tr , the row pointer and check again.
0520 CC"

0521 C
0522 ROW = ROW - 1
0523 GO TO 1 0
0524 C
0 525 cc
0526 CCC %'es, u e do, so set the nF.w ROW, to the value of the Good Goto pointer..
,1527 CC

0529 20 ROW = TABLE (ROIJ , E"
053 0 RETURN

51-:1END
L,532 CCCC. 'C C C'CCCCC: CCCCC :.C '_C C C ,'CCC LL:L . ... -"';,.""'C;'C,' "r''C'."c r'-.....5~~~ ~~ 3,2, C-'--,.uL- .... C C... CCCCCCCCCCC*-CCCCCCCCC tLLU uC -0 L - .- -... CCu

n5; 33 SUBROUTINE NOTFY PIN--1E',
u1534 C
0535 CC

0536 CCC THIS SUBROUTfNE N CI. ..I THE TEST *,PEPATOR OF THE NODE LOCATION OF
0537 CCCC THE ACTUAL FHOLT .i;TECTE' E:; lrilS SIGNIATURE ANA4LYSIS PROGRAM.
0538 CC:C A-12
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0539 CC
0540 C
0541 IMPLICIT INIEGER (A-Z)
0542 DIMENSION PINAME (3)
0543 LUCRT = I
0544 WRITE (LUCRT ,5)<PINAME (I), I 1,3)
0545 5 FORMAT(" LOCATION OF FnULT IS 11.3A2)
0546 C
0547 CC
0543 CCC Checi, to see if' thE f'ault is a /CC -o-r FND fault (Epecial case for each
A549 CC board.,
U550 C
955i IF PINRME I') .EQ. 2HU4 .AtD, PINR4ME .2) .EQ. 2H5, AND.
0552 1 PIAME (3) .EQ. 2H20) GO TO 20
0553 IF (PINAME <I " ,EQ. 2H U ,AND. PIh AME -,2) ,EO. 2H45 . AID
0-554 1 PINAME 3) .EQ. 2H.2". GO TO 10
0555 rETURN
05S5. 10 MP ITE / 1 15)
0537 15 FORPiIAT '" GROUND ERROR ON CPU CHIP, CHECK ORIENTATION")
055:3 RETURN
2:559 20 WRITE 1 , 25)

.,' 2 FC)RHAT 1. VCC EPROR ON CPU CHIP, CHECK ORIENTATION")
RETURN

U -- CCC C ,- L L+ .... -. L L, CL LO!]  LL LLLL-C-C .CCCL- CL L " ¢0- "CC CCCCCCCCCCCC CCOC PC '.C CCCC CC .C C

• j"1..f. S C:UTINE EK.H'CHF. 'THBLE. ROId, VALLI, PINAME)

C C THIS SUBROUTINE CHECK* TO SEE IF THE LAST NODE ;ACTUALLY NEXT NODE
o563 CCCC IN CIRCUIT TEST PROGRESSION:, WAS BAD, AND THIS ONE IS GOOD, IF THIS
':569C C.C IS THE CASE THEN IT IS THE NODE IN ERROR SO LOAD IT 2. SET VALU TRUE

,.r357. IMPLICIT INTEGER ,-'
-. 573 LOGICAL VALU
;I iGrIMEiNSION THBLE ,:200, 10).. PINAME e3)
'3575
."576 CC

.,, ' :Am t h=- FPOI poin,,r and put it into POINTR
''5?: CC
0579 C
05s0 POINTR = TABLE ,:ROw. 1 '
058 C
u582 CC
0583 CC How check node , N-I) to --se if HD flag wa_ set, i f so then ,e 're o"
0584 CC
05S5 C
05,6 IF ',TABLE '.POItITP, "71 NE. 0) GO TO 5

0588 CC
15, 9 CCC If we get here, it ;7,_a-, that ncdE N was ok, out .N-i ws not, whicn is

01590 CCs an impo-sible occurr'nce.. so f'lag it and rEturn
u391 C
0592 VALU = TRUE.
0593 RETURN
0594 5 VALU = FALSE.
0 59*35 C
0596 CC
0597 CCC Store the PIN nA.IE fo-r not ifying pu, p.,.-s
0598 CC

A-13



0599
0600 DO 10 J = 1, 3

PINAME -:) = TABLE "POINTR, J)
f16"02 1 0 CONTINUE
0603 RETURN
u)6 ,)4 END

..0605 ,C 'C CCCCCC cCC LCc CCC C C CccccCCCC CC C £CCL.CCC CCc C C CiCCCCCC CC CCCCCCCCCCCC
0606 SUBROUTINE CHECK ..TABLE, ROW, GOOD, HOLD. CMPAR, CHAR", VC'- , G R8CNT
060? C

0608 CC
'E6U9 CCC THI". SUBROUTINE CHECKS THE RESULT OF THE $IG;tATURE JUST PROBED Ari
0610 COCC COMPARES IT WITH THE CORRECT SIGNfTURE STOPED It4 THE T.BLE. IF IT
-.1611 C:CC IS GOOD IT SETS LOGICAL. GOOD TO .TRUE.
0612 CC
u61 _S C

U.4i4 IMPLICIT INTEGER (-"'
,)615 LOGICAL GOOD

616 DIMENSION TA.BLE (200. i0), HOLD (4 ), CMPAR <2), CHARS (2)
:'17 D I hiENS I ON ,CC k 2) 6U. HE )
0618 P-4KLiEN = 2
• ,1 t4IML.HR 4

u62 c .
E. 2 -C 2i PRCNT i: 1 or 2 -.ier, this is a VCC or GND character istit- se.inaturi:
6 SC _o chEct- it, :nd if it is, then store it in either VCC or GIND

n6.24 C
I65 IF F'E:T liE. i . Hflc:. PR.BC1IT NE. 2) GO TO 19

-F ,. I'PBCJT .EQ. 2) GO TO 13
•E 7 DC' 12 J = 1, 2

vC:C j. = THSLE k .W, ( J + 3; )
u :#l2 CALN T iIIUE

ACC', TO I 9kt630 G]o rJ

,:b31 135 Iu 14 . = 1, 2
-63-: CU[ ,d ' = TABLE ROW, (J + 3)
A'? 14 COIT I NUE

uv635 C
; -CC S,3br o'Jt in- FCVRT c t:-r=. the _:ignature in HOLD (4A') in': 2A2 in

C, .r.IP i R s. it carn con.Bpre it ,'ith the table
0638 C
0E..9 19 CHLL RCVF'T ,HOLD, C.IPAR. HUI.CHR. PAKLEN, CHARS)
0640 C
5641 CC
0642 CCC NOW WE HAVE THE PROBED SIGNHTURE IN CMPAR IN A 2A2 FORMAT -SAME w3- IN
0643 CC TABLE), SO WE Ci4l NOW ,'OMPFRE THEN.
0644 C
-E 4 1F ( CMPAR I ), EQ. THBLEc ROIJ, 4:.), c4NC-.
0646 + (::MPHiR(2 .EQ.TAIBLE,.ROI,5 .' GC, TO 20
'J647 GOOD * FALSE.
'648 TABLE (ROW, 7. = 1
'3649 RETURN
0656 20 GOOD : .TRUE,

A0651 TBLE (ROW. 6) 1
S 652-' RETURN
0653 END

L,-- n654 CCCCCC C CC CC,--CC CCCCCC CC CC 1r-CL CL LC UCC CCC LCLC CCCC CC CCC C CCCCCC .. L..ft'e. .

.;=__- 0655 SUeROUfIfIE FBYTE '._LU!H. H.'jL[, IRE:LF
0656 C
03657 CC.

0658 CCC THIS SUBROUTINE 7- THE !rJTEPFpCE BETWEEN THE SIGNATURE HN4AL',ZER
A-14
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1659 CCCC (ND THE MHIN FORTRiit4 PROGRAM. IT GETS THE SIGNATURE AND STORE IT
0660 C-. IN THE VARIABLt HOLD IN A 4A1 FORMAT.
0661 CC
0662 C
0663 IMPLICIT INTEGER o;-Z>
-0664 DItIENSION POSCHR e16, HOLD , 4), IRBUF e2)

T0665 DT POS .HR /iHO,IHIH2,1H3,iH4,iHIH6,1H7,"ti.,lm9.iHA,iHC,
0666 + IHFIHH,IIHP,IHU?
06E.7 C
066* CC

I - 0669 CCC 0O0 PAUSE TO G:iVE THE OPERATOR A c;HANCE TO PROBE. WJHEN HE(SHE> DOE
0670 CC THEY THEN ENTER A CqiRIHGE RETURN ,C,)) A4ND IT PEDS THE SiCr.TURE
0671 C
-36E72 W~RITE <(1,1)
.1673 1 FOR.MIT(" ENTER ..CP' R.FTER PROBE IS SET",
0674 READ (1 I)IDUM
il E_ 7 5 Z FORMAT( 12)

E. IF (IDUM E0. 01 OR. IDUM EO. 10) STOP

067 CRLL EXEC 0I . 21B0L+LUSR, IRBIUF, -4)
0 HOLD (I. = FOSCHR I0iD < IRBU.F 1 ), 7400B) /256 + I)

06.79 HOLD (2.' - POSCHR •IANDC. IRBUF (1), 178) + I)
HOLD 3) = P-"OSCHR T.IAND IRBUF (2), 74008) /256 + I)

C'.--'. HOL ,14 ) = POSC.HR IfND , IRBUF <2.;, 178) + 1)
RETURN
ENL,

'4 ' .C I C'* C.CI C. . ' - - :t2L.LUL"LC PCCCCC C P. ccC CC tf-...C.c 0-

I,, L 5 SUPBOUT i NE PF, IPT L.LI'Ite. -REPROE.
.. 8" C.C

, :... THIS "U.BR,:tTLITINF Fr-OMPTS THE TEST OPERATOR TO PROBE THE PIN
:' . : :.,: c.FECIFIEI) 6, HLPHAN.'JIERIC VARIABLE DUMMY

,M iPLICIT iNTEGER .,-Z,
;t,;111 O~'EN iO bibrP}Y . 3',

/:,-. LOGICAL REPROB
,. 4 LULRT i

." S TIF I REPRLGb., G, TO 15
:'.6 IRITE LUU r" [. 1 0 DUr.1V1 K ,: .= 1 3

569, 10 FORM',. ... PLE".E PROBE PIN 3 2
I,_.:' RETUPI'|

• JE-9 :  15 WlRITE ,.LUI:RT. 2( , ,.r .M ;. .,. I = 1, .p.

7 0 0 20 FORrIATC" POSSIBLE MISPFOBE"... PLESE "-,3A2)
:17.0 REPROB = .FALSE.
11.02 RETURN
7 03 END

0705 SUBROUTINE GTPI!4 .,THBLE. FO,.'. COLU.MN. DUMMY,

0706 CC

07 C-C.C THIS SUBROUTINE GETS TreE riE:.T .LPHRNUPlERIC CHAR .CTER FOR. THE
6 (7U9 C:Ct:C PIN NUMBER TO BE PROBED NEXT, iNEd PLACES IT IN DUMMI'
071 0 C:C K?
0711 CC

0712 C
0713 IMPLICIT !NT7GEP ,,A-Z-

0714 D~IM1ENS:I ON TABELE :il ').DI-fimy 37)
0715 DO i0 i 1 .3
07 1 G DUMMY , I , THUit.LE ,. RO . ,
0717 I 10 CONTINUE
...7 1 RETURN A-15

A_15
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0719 END
072 CCCC'- CCCCCC CCC CCCC CCCCC CCr.CCLCCCCCCCCC.CC CCCCC CCCCCCCCCC
0721 SUBROUTINE INSHA(TABLE, INTXT, IDCB, NAME,TEXT,LINENUi'iPEC,FILCHC)
0722 C
0723 CC
0724 CCC
0725 CCCC This subroutine reads in the data from the Signature Ana ysis
0726 CCC Data file created for each unique PCB, and creates a table in
0727 CC memorv for the rest of SACMPR to utilize.
0728 C
0729 C
0730 C
0731 C

S!C3 .RRA'fS HND VHRIHBELES uSED IN THIS SUBPROGRA:
*734 C

35 C FILCHC,;35) Array to hold data file name and description of contents
._:{. C Ii'Ir[:T (13) ThE dat.a Input Text Bufter

.i. 7 C lbW6 (144 input Data Control Block buffer
7 "- IC i.LfE (26.; Holds unpacked w'ersion of an input record

rHrlE 3" Holds the file name of SA data file (in 3A2 format)
',,- . C. TAPLE -'200,10) Table to hold al1 the input data
:74 1C TEXT .13., Holding array used Dy C.NVRT to unpack INTXT

.4 ,FP Crtridae Peference Number of Data file
C TXTLEN the lEncth of the TEXT array,

C LiiLEN the length of" the LINE arra,
.a L # of' ,ords to read in a CALL READF record

7a7 : IPTH fils type parameter t:, CALL OPEN (not used, hence 0)
027J: ,'" i DE the zecurit.9 codE of the SA data file

C IDCBS _-,ze of tre Data Control Block in words

C IEPR Err,:.r parameter on all FtIP calls
C RCh. Row pointer into TABLE

0752 C N'40-ilPEC iumber of Records in the Data f'ile of nodes

t', ,54 C

87'55 C E:<TERNHL SUBPOUTIriHE. Ar4[ FUNCTIONS CALLED:

0.., C CIt.'RT con,:ert- paci:ed text '.A2) into unpacked text -A1 )
S 075 . C hUH convsrts hollerith characters into numbers (integer)

0759 C U!JPAK ur.paclE an A2 variable into 2-Al variables
076.0 L

076i C
9762 CC

0763 CCC INITIALIZfTION
0764 CC
0765 C

0 766 IHPLICIT IN4TE*GER ,H--2)
j 0767 DIMENSION TABLE ,.200, 0): IiTXT (17... IDCB (144.-, Nfr1E (3)

'DIHENSIO TEXT ,'13), LINJE '26,, FILCHC (3.'
.769 TXTLEN = 13

:770 LINLEN = 26
."771 IOPTN 0
2772 SECODE 2HRT
0773 IDCBS 144
0774 INTXT (3) 2H

i 07?6 CC

0777 CCC Now open up the data--{ i l_-name data f- I

A-16
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0779 C
0780 NAME (1) = 2HSA
0781 NAME (2) = 2HFI
0782. NAME (3) = 2HLS
0783 IL = 35
0784 CR = 18
V- 785 C

u'86 CC
0787 CCC Now actuallV open up the file
uJ78* CC
0789 C
0790 CALL OPEN (IDCB. IERR, NAME,"

0791 101 WIRITE <!,i )
-979"2 1 FORMAT<//," FOLLOWING IS LIST OF AVAILABLE FILESL, ENTER "YOUJR",,

-" ,9" 1" CHOICE FROM THIS LIST. TO RE-PRINT THE LIST ENTER "?-7 IN 4 /

0' -e,3 .- 2" RESPONSE TO REQUEST FOR FILE NAME",.'•,

EEL cl795. 3,., ' FILE fHfqt'IE",2X,".. "OR".,2X, "DESCRIPTION OF CONTENTS",/,
.764 11 --- - - -,-- -- - - -- - - -- - -

- v7775" WHEN A31,ED TO HIT <CR> AFTER A PROBE, SHOULD YOU W ISH T'.) /

6" EXIT THE PROGRAM, TYPE A 1")
0739 CkLL RtNDF ,."IDCB)

:10 2 CONTINUE

'~~::8 ,C . : .

C-CC How read one entry from the data-file name data f'ile

CHLL READF ii[,C8, IERR. FICHC, IL. LEN)
c,807 IF (IERR .LT. 0) GO TO 90uO
t: . IF .FILCHC . .Ei. 2H G OC- TO 4

3 _'9 WRITE ,,1, 3 FILCHC
FORIHIAT( !X, 3A-2. 5X, A2,2X. 31A2
GO TO 2

08:12 4 WRITE 1, 5)
" :.,-17 5 FORIAT(//, " ENTER FILENtMEIE:')
: 0 1- READ (41 6.- tNAME -,I) I = 1 3)
:. 15 FOPMAT,,3A2)
'.,.Sir_'. IF ' NAME 1-; .E . 2H?_ GO TO 1 0l1

ar 087 WRITE (1, 7)
0818 7 FORM,!T ' ENTER CR:")
8S9 READ <(1, 6'- CR

:3_20 . FORMAT I2

-j621 IF (CR .LT. 15 .OR. CR. GT. 20, GO TO 4
0822 CALL OPEN , IDCB, IERR. NAME,
0:023 IF (IERR .LT. 0', GO TO 4
.:424 C

0825 CC
-j:326 CCC :.-e ci herc 1 f we sc ul openied their dat-a f ile
0:27 CC

0629ROW I
0830 C
0831 CC
0832 CCC Now read the ROWth rec-rd ...
0833 CC
0834 C
0835 CALL RE bF( iDC6. IERR. IN'.):T. iL.LE1?

9837 CC
0 - 083 CCC If there is a reading srr or. c. to trie error handier A-1?



~0839 .:

0840 C
0841 IF ,.IERR .LT. 0) GO TO 9000
0842 0
0843 CC
0844 CCC Check for the word END, indicative of EOF
0845 C.r
0846 C
0847 IF (INTXT (3, .E . 2HND. GO TO 40
0848 C
-0849 C C
f-850 CCC Copy the Pin, Chip, and Signature into the data table
0851 CC- o8 S2 C

9,853 DO 10 1 1 , 5
54 THBLE (ROW, I:) = INTXT .I)

'J855 1 0 COt;TINUE
0856

S 57 CC

NotCC lc unpack the record to facilitate conversion irto integers...

CALL CNVRT (INTNT, LINE, TXTLEN, LINLEN)

C:3G C

0E.4 CCC. Dut integer .alue of .th & 7th column of data file into TABLE

.7 TABLE .ROW, 6.= 10 * HUM (LINE (11)) + HUM (LINE (12)"
TABLE (RO,!. 7) = 10 * MUM (LINE (13)) + HUM (LINE (14))

• 8;' C,_C -Dt convert the thr-ee pointers (GGTO, BGTO, FROM) into integers-
:I72 :: and _store them in their proper location in the TABLE

8174 THBLE IROt,. 8;' = 105*HUiM (LINE (15)) +1OO*NUN(LINE(I1.),
:81 T4BLE- ROIJ, 8 5=TABFLE( ROW, 8 )+ 1 0*NUM( L IHE( 17 ) )+HUt( L I NE< 18)

THBLE( ROW, 9 )1 0004:NIJM L IfiE< 19 ) )+I 00*NUN( LINE( 2 0))
TABLE. ROW, 9 )=TABLE ROW, 9 )+ 1 0*NUM( L IHE( 21 ) )+fiUi.I( L ItfE. 2))

087" TABLE( ROd, I 0 )= 1 00 0*t4UM( L IHE( 23) *)+ 1 00*NUM( L I HE( 24 ) )
TABiLE ROW, I0 )T BLE( RO.., 1 0 )+I 0* NU< L I SE( 25.) )+NUM( L I iE( 26 )

0880 C
0881 Co
0882 CCI Increment the ROW pgointer,..

,'o CC

088-4 C

0885 ROW ROW + I
0886 C
0887 CC

088 CCC and go bac: to read artother record
0889 CC

0990 C
0891 GO TO 9

-09.2 40 CONTINUE
0893 C
0894 CC
0895 CCC , e get here upon an EOI
0696 CC

07 C
0898 NUMREC = ROW - 1 A-18
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0899 RETURN
0300 9000 WRITE (6,9010)IERR, NAME, CR
0901 93010 FORMA'T ERROR #"1,4,"ON FILE:",3A2,":: *,l3)
0902 STOP
0903 END
0904 CCCCCC -CCCC C CCCCC CC. CL r- CCCCCCCCC CC CC .C, "C CCCCCCCC , C-C CCC
0905 SUBROUTINE CNVRT (TEXT, LINE, TXTLEN, LINLEN)
0906 C
0907 CC
'908 CCC This subroutine converts packed line in TEXT into an unpacked strrig
v909 CC twice as long. in LINE
0910 C
0911 C
'9 1 Q* C

13 C" VARIhBLES AND ARRAYS USED IN THIS SUBROUTINE
-914 C
*;q9i4 C

-9i . C Ci4RS( ) nolds two unpacked characters used in call unpack
J;917 ,C TE-TcTXTLEN ) holds the packed text that needs to be unpacked
0918 C LIt E-' LI.ILEN) holds the unpacked version of TEXT
,9.? C PTR a horizontal column pointer into LINE

,922 ( EXTERNAL SUBROUTINE*- CA.LLED
u923 C

,2- ,'- itPA} unpac:y" -,.o. packed characters into two unpacked CHARS

- Im;PLICIT IITEGER ' - Z)
DIMEN1SON CHARS *2', TEXT (TXTLEN:., LINE ?LINLEN), TMP (2,

• -°a.1PTP

, 93t 'C- loop P'ro tre .,ning of" the TEXT to the end

09373 C
:974 DO 00 I = , T XTLEI!
'-975 PTR = PTR + I
1*0 3 6 P

-t I -937 CC

0"13 CCC unpack ing as u- go.. usng vout-ine .jPAK
0939 CC

0941CALL UNPW TE:-7 1 TMP'
0942 C

. 0943 CC

0944 CCC put te unpacked _ior. into iine
0945. CC
0946 C

n9 17 LINE (PTR, = TP
094S PTR = PTR + I
4949 LINE (PTR., = iHP
.:950 10 CONTINUE
095; RETURN
-,952 END

9c5 -1 FUNCTION NLM (CH:R,

0956 CC
'.957 CCC This function convsrts ahcith :a-presented character in CHAR
309455 CC into an integer nu.,ber ir, Nut,

& -%-



0959 C
0960 C
0961 C
0962 C Vr4RIABLES AND ARRAYS USED IN THIS FUNCTION
0963 C
0964 C
0965 C CHAR the actual character upon which conversion is to be done
0966 L
1j967 C
096:3 C SUBROUTINES iAND FUNCTIONS USED BY THIS FUNCTION

4 ;0969 C

0970 C
0971 C CODE system subroutine needed to do type conversion
0972 C
0973 C
0974 IMPLICIT INTEGER .A - Z)
0975 C
An976 CC
0977 CC:C 'e t.reat a blank ns a leading zero, so handle accordingly

0'97? C
0' 80 IF CHAR ,EQ, ill GO TO 10

u982 CC
0983 CCC call -,tey - CODE routine to do type conversion

-I090-4 CC'.

0985 C
98 6 CALL CO'E
0987 C

088 CC
09*9 CCC "Read" the charact r cut of CHi4R into NUlPI
0990 CC
11991 C
09'92 RE AD -, CPHR, 5 ' rUM
0993 C
0994 CC
0995 CCC bl) the fo.l lowing f ormat
0996 ,'.;
0''97 C
0998 5 FORMHT< I1.
0999 RETURII
1000 1 0 NLI ' = 0
1001 RETURN
1 002 END
1 003 CC[C CCCCCCCCCCCC C C CC CCC C CC CCCCCCCCCCCC CCCCCCCCCCCCCCCCCCCCCCCCCCCCC

004 SUBROUTINE UNPAK (PAK, CHiRS)
1003 C
1006 CC
1007 CCC
1008 CCCC This subroutine unpacks characters st.ored in variable PikV in an A2
1009 CCC format, into 2 chars, at Hi each in the Brra, CHAPS< I, CHA4RS, 2)
1010 CC
1011 C
1012 IMPLICIT INTEGEP )H "
1013 DIMENSION CHARS -'2)
1014 CALL CODE
1015 RE0D PAK, 5 CHRRS
I 1 .6 5 FORMAT< 2AI)
I 1 ,' R TURN
1018 END A-20
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1020 SUBROUTINE ZEROR (HRRY, LENGTH, WIDTH)

1023 Ccc Thi- subroutine sets ARRAY ,LENGTH, WIDTH) to zero
i 024 CC'
102II5 C
1026 IMPLICIT INTEGER ,:A-2)
1027 DIMENSION ARRHY (LENGTH, WIDTH)
10 DO o0 1 , LENGTH
1029 DO 10 .J =1 ,WIDTH
1030 RRHV i:, J)= 0
I 031 10 CONTINUE
1 032 20 CONTINUE
1 03. RETURN
1034 END
10 33 1_CC,.CUC~CCC CUC c':. Ccc CCC C CCcc 'CCICCccccccc c CCCC(CCCCC.C:CCCCCCCCCC Ccccc, CCCCCCCC
1 03, SUBPOUTI NE OUTPT 'T*IiE'E NUMREC)
1 037 C
i038 CC

! :3 cc This :Fuor-outii~e output- the TABLE full of nodes and signature_
1040 13 1
1041 G
U1 02 IMPLICIT INTEGER ,'i

:n43 DIMENSION TRBLE 200 10..
:044 DO 10 1 = I1 NLIllkEC
045 hlRITE kL.,5 1 ., TABLE ,I,dJ..J = 1,10!

11)46 '3 FORtMlT. 1;",I3."Y",3R2,"'".2 2,"'",i1,"!",.I1,3,,'!",i4))

0-1.? 10 CONTINUE
0 04* WI.pITE ,:. 1.5
.349 15 FOP t.N T,. I H I
050 RETURN

5 0 I END
!J U52 C,' CC C C -C CC u u' u wc,.C C C-- c,_ C C C- c ,:Cc C C C:

-uS3 SUBROIJTINE RCVRI HOLD. CMFIR. NL'"CHR, PAKLEN. CHARS)
03", Cvi .,, I. u55 CC

i0 56 CC.C This $ubro.,tiri takes the text in HOLD and using subrout.ine PACK
1057 CC pack-z it into CrP.R

6 C,5:3 C.
1 059 C

!V61 C VA/RIABLES HNi., HRRHYS lUE' 1N THIS 'I.UBRO.TItE
I062 C

1 u C
i064 C HOLDkNUMCHR') unpacP.eo HOLD' of characters that need packing
11,.5 C CMIPAR(PP:-LEH.) p~ckei Cr.PAR of' character- that came from HOLD
ILU6. C !lUNCHR the number of unpacked characters in HOLD
iO6 C PAVKLE0 the n'Jmber of packed characters in CMPAR
1U68 G FLHQ flag to tell if we need to add an extra trailing blank
iU9 C CHAR< 2 ) arra, ,:.-f to ungpacked char acters from which to pack
1076 C .J h,-,rizontal pointer into the HOLD array
1071 C

072 C
1073 C
1074 C EXTERNAL SUBROUTINEE CALLED FROM THIS Sti.ROUTINE
1 075 C.
I u76 C,
1077 C PACK pac.IF two ,i-n'.,ter ir CHARC ,,)(2) into PHK
1078 C LENTH -function to ret:'r, the number of characters in STRING

A-21
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1080 MPL.IC.IT INTEGER (A - Z)
1021 DIMENSION HOLD (NUMCHR), CMP;R IPAKLEtI>, CHARS ()
i2 FLAG = 0

0;-4 c
9-j iCiC get. the number of characters in HOLD

1086 cc
1 0OS7 C

088 NUMCHR LENTH ,IOLE')
1089 C
1 90 CC

1o91 CGC find out if it needs a trailing blank before it g.ets packed
1092 CC
1093 C
1094 IF 'MOE "HUMCHR, 2) ,EQ. 0 GO TO 5
1095 C
1096 C C
10'97 CCC here if it needs an ext.ra blank, so set FLAG accordinglyo

1 099 C.

1101 D , 0 1 UlLE
I 02 d = 0

110 C

~111_3 C

1104 -+.
1115 CCI: loop tor the nub-r ot" ,haractrs in HOLD
11 06 CI"

110 8 DO .20 I = 1, kU JCH.
1109 C
1110 CC

1111 CCC sncremert h,:, ,t il n a oiumr, pointer into HOLD to (et next character
1112 CC
1113 C
1114 d -"J + 1

N 1 16 '"

-A I 26I 'NT : C. NUCHAN, FAGE. I G O1

1117 C,'C put the first character to be packed into CH," S
*J 1118 CI:

: 1119 C o,
110 HRI% " I = HOLD ' '

1121 C
1122 CC
1123 CCC see if te rced an e tra blank to be put in CHAR (2e
14 CC
1125 C

1126 IF 34HOT. ,(I .EQ, UCHR) .AIHD, (FLAG ,EQ, 1))) GO TO 10
1127 C
1128 CC
1129 CCC incr et here if t.h trailirg blnk is needed
1130 CC
1131 C
1132 CHARS (2) = IH

.- 1133 GO TO 15
1134 C

1: i135 CC
rj : 1 136 CCC increment column pointer to get. the next character

1137 CC

1 
A-. ._
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1139 10 J = j + Ii 1140 C

1141 CC
1142 CCC put the second character into CHARS
1143 .C

1-1 1144 C
1145 15 CHARS (2) = HOLD KJ)
1146 C
1147 CC
1148 CCC and pack the two of" them into PAK<
1149 CC
1150 C
1151 CALL PACK -.PAK, CHARS)
1152 C.
11I .3 nL.L

154 C;'C and then put the packed characters into the array CMPAR
1155 CC
1156 C.
1!57 C MPAR <I') = PAK

1158 20 CONTINUE
1159 RETURN
' 160 END
i rj- 1 CC.IZ U:C:CC M,-V CCCCC..L GL .L CC CC CCCCCCCCCCCCCCCCCCC CCCCCCCCCCCCCCC
IG 2 FUNCTION LENTH CSTRING)
i163 C
I164 CC
"1;5 C*CC This Function determine= the number- of characters in the array
1166 CC STRING. Maximum length is 80 and if' the STRING is blank 0 is returned
;i'.7 C

116 IMPLICIT INTEGER 'H - 2)
1169 DIMENSION STRING (80)
,170 C.
1171 CC.
1172 CCC Set string pointer at t-.ight.most end oi array
1173 CC

v'4 C
1175 I = 80
1176 LC

1178 CCC now check to see if' ,,a are at left edge of array
1179 CC
1180 C
1181 5 IF l .LT, 1) GO TO 20
1182 C.
1183 cc1.
1184 CCC if" were not, then check to see if this character is non-blank
1185 'C
11 :% P

.187 IF (STRING lI) .EQ. IH j GO TO 10
118 C
i 189 cc

1190 CCC if it is non-blank, then I is the length of this array,
i191 CC
1 192 C
1193 LENTH = I
1 194 RETURN
1195 C
1196 CC

U1..7 CCC if it is a blank, howew r, f.hen shif't. the pointer to t.he left and
1198 CC loop again. A-23
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#. I199 C

1200 10 I = I - 1
1201 GO TO 5
1202 20 LENTH = 0
1203 RETURN
1204 END
1205 C CC C CCCCCCCCCCCC.LCCCCCCCC UCCCCL.L.L CUCL.L CCCC cc. CCCCCCC.CCCCCCC C Cccccccccc
1206 SUBROUTINE PACK .PAK, CHARS)
1207 C
1208 CC
1209 CCCC This subroutine packs characters stored in array CHAR1 , CHAR(2) in
1210 CCC an A1 format each, into the variable PAK in an A2 format
i211 CC
1212 C
1213 IMPLICIT INTEGER *H - Z)
214 DIMENSION CHRRS (2)
1-15 PAK = 2H
1216 CALL CODE
1217 WRITE tPAK, 5) CHARS
l2 :3 5 FORMAT(2AI )
121 9 RETURN
1220 END
1221 CCC CCCCCC CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
1222 SUBROUTINE DCM1NT ,TABLE, NUMREC, TARRAY)
1223 C
1224 C~C
1225 CCC
!226 CCCC This subroutine Documents all of' the faults found in the UiJT
i 22 7 CCC

!22@ CC

1229 C
1230 C
1231 C
1232 C VARIABLES AND ARRRYS USED IN THIS SUBROUTINE
1233 C
i234 C LOOP Pointer used to loop through the TABLE
1235 C HUMREC The number of records in TABLE
1236 C TABLE The data Tatle holding all nodes and signatures, atc.
1237 C TARRY The arra, used to hold the system time and date
1238 C
1239 C EXTERNAL SUBROUTINES C.LLED
1240 C
i241 C FTIME S.stem routine t. get time and date

1242 C
1243 C
1244 IMPLICIT INTEGER (A - Z)
i245 DIMENSION TABLE (200, 10), TARRAY (15)
24.6 CALL FTIME (TARRAY-'
1247 CALL OUTPT (TABLE, NUMREC)
124 8 C

1249 CC
12 50 CCC lIrite out. heading f'or- ,rrcr(s) on strip printer (LLt 32)
1251 CC
1252 C
1253 C
1254 CC
1255 CCC LOOP through the THBLE scanning t'or fault fi gged nodes .
1256 CC
1257 "

1258 DO 20 LOOP 1.. NUMREC ,-24
A2 A



- .. -.t ----n-w
1259 IF (TABLE (LOOP, 7) LE, 1 GO TO 20
1260 IF ('FABLE (LOOP, 7) NE. 2) GO TO 10
1261 WRITE (32, 9) (TABLE (LOOP, J), J = 1, 3,,
1262 9 FORHAT(Q FAULT: ",3A2,"
1263 GO TO 20
1264 10 IF (TABLE (LOOP, 7) .EQ. 4) GO TO 12
1265 WRITE (32, 11) kTTBLE (LOOP, J), J = 1, 3s
1266 11 FORMAT< " SAO - ",3A2," ")
1267 GO TO 20
1268 12 WRITE (32, 13) eTABLE (LOOP, J), J = 1, 3.
1269 13 FORMAT(" S AI - ,3A2,

1270 20 CONTINUE
1271 WRITE (32,30)
1272 30 FORMAT<" BAD SIGNATURE(S): ",/,...------------

1273 WRITE (32,35) (TRRRAY <1), 1 1, 15)
1274 35 FORMAT<" TIME: ", 1X,5A2,/, 1X, 1OA2,/, ",-----------------------/I
1275 +4X,"TEST REPORT

" 76 RETURN
1277 END
.78 CCCCCCCCCCCCCCCC.ccc CCLU.CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

1279 SUBROUTINE STUCK CROW, TMPHLD, VCC, GND, TABLE)
1280 C
1291=' CC

1282 CCC
;.8"-A CCCC This subroutine checks to see if the fault found was a Stuck at 0, or
!284 CC. Stuck at 1. and if' so flags a SAO with 3 in column 7 of table, or 4 if
1285 CC it is a SAl
12S!6 C-

12-37 IMPLICIT INTEGER <H - Z)

1288 DIMENSION TAELE -,26O, 10), VCC (2), GND (2), TMPHLD (2)
1289 C IdP.ITE (1,1 )TMPHLD, GND,VCC
1290 1 FORMAT" TMPHLD ",2A2,2X. "GND ",2A2,2X,"VCC ".2A2)

1291 C

12'3 C.CC Chect to see if' it is a SAI, SAO
1294 CC
1295 C
1296 IF (TMPHLD( i '. EQ.'VC C,1, . AND, TMPHLD( 2 ). EQ. VCC< 2' GO TO 20
1297 IF .NOT. TMPHL',D'I ".E,.J flD'1>. )AND.TMPHLD(2).EQ.GND 2)))GO TO 30
1298 C
1299 C.:
1300 CCC Getnhere if it is a Guf ,(SAO) fault
1301 CC
1302 C
1303 TABLE ,:POW, 7 = 3
1304 RETURN
1305 20 CONTINUE
1306 C
1 07 CC
1308 CCC Get here if it is a /CC 'SA1) fault
1309 CC
1310 C
1311 TABLE ,ROl, 7) 4
i312 RETURN
1313 30 RETURN
1314 END
1315 ENDS

A-25
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APPENDIX A - Software
Section A. I - Signature Analysis Software

A. 1. 5 - SACMPR 8080 A/B MICROPROCESSOR DATA TABLE FORMAT

Good Good Bad Good I Bad '"From" Element
Node Name Signature Flag Flag Go To Go To Go To Name

Row 4 5 6 7 8 9 10 Word #

#ow 112i3 E 5 7 9 11612' 13j14 15 16 17]18 8910 Byte #

1 U45. 20 0 2 0 0 0 0

2 U4 5 .2 03 0 0 0 0

3 U45, 1 09 0 4 0 0

4 U4 5 .4 0 0 0 5 03

5 U4 5 _60 0 0 6 04

6 U4 5 .9 0 0 0 7 05

7 U 4 5 1 4 0 0 0 8 0 6

8 U 4 5. 1 5 0 0 0 0 7

9 U 4 5 .1 7 1 5 1 0 0 0

10 U 4 5 1 8 0 0 1 . 0 9

11 U 45 1 9 0 0 1 110

12 U 4 5 2 5 0 0 1 3 1 1

13 U 4 5 2 6 0 0 1 4 1 2

14 U 4 5 2 7 0 0 0 0 1 3

15 U 4 5 .2 8 2 3 1 6 0 0

16 U 4 5 .2 9 0 0 15

17 U 4 5 .3 0 0 0 1 8 1 6

18 U 4 5 .3 1 0 0 1 9  1 7

19 U 45.32 0 2 0 18

20 U 4 5 33 0 C 2 1 1 9

21 U 4 5 3 4 0 0 2 2 2 0

22 U 4 5 3 5 0 0 0 0 2 1
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APPENDIX A - Software
Section 1 - Signature Analysis Software

A. 1.6 - SAMPLE SIGNATURE FILE, 8080 A/B MICROPROCESSOR
USING NOOP

Correct Good Bad Good Bad From
Node Name Signature Flag Flag Go To Go To Go To

Row 1 ' 2 3 4 1 5 6 7 8 9 10
# 1 1 22 13 14 15 F5 17 68 79 12911111

1 U 4 5 . 2 0 7 5 5 U 2 0 0

2 U 45.2 0 00 0 _ _3 0 0

3 U45 1HH8 6 4 0 0

4 U 4 5 4 7 5 5 U 5 0 0

5 U 4 5 .6 7 5 5 U 6 0 0

6 U 4 5 .97 5 5 U 7 0 0

7 U 4 5 1 4 7 5 5 U 8 0 0

8 U 4 5. 1 5 7 5 5 U 9 0 0

9 U 4 5 1 7 0 0 0 0 1 0 0 0

10 U 4 5 1 8 7 5 5 U 1 1 0 0

11 U 4 5 1 9 7 5 5 U 1 2 0 0

12 U 4 5 .2 5 H 3 3 5 1 3 0 0

13 U 4 5 2 6 C 11 3 1 4 0 0

14 U 4 5 2 7 7 0 5 0 1 5 0 0

15 U 4 5 2 8 7 5 5 U 1 6 0 0

16 U 4 5 .2 9 0 7 7 2 1 7 0 0

17 U 4 5 .3 0 C 4 C 3 1 8 0 0

18 U 4 5 3 1 A A 0 8 1 9 0 0

19 U 4 5.. 32 7 2 1 1 1 0 0 0

20 U 4 5.3 3 A 3 Cl1 2 1 0 0

21 U 4 5 .3 4 7 7 0 7 2 2 0 0

22 U 4 5 3 5 5 7 7 A .. 2 3 0 0

23 U 4 5 .3 6 0 0 00 _2 4 0 0

24 U 4 5 3 7 A C 9 9 2 5 0 0

25 U 4 5 .3 8 P C F 3 2 6 0 0

26 U 4 5 3 9 1 1 8 0 2 7 0 0

27 U 4 5 4 0 8 9 F L 2 8 0 0

28 STOP ST

29 E NDEN D_
NOTE: The data are taken for NOOP Program with the START and CLOCK

switches in the IN, and the STOP switch in the OUT position at the HP5004ASignature Analyzer front panel. .
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APPENDIX A - Software
Section A. 2 - LNDEL

A. 2.1 - LNDEL FLOW CHART

Cl 
>IE

AND OEN

IL. NNM

ANDAN OPEN

YED

READ LNEA-EX
OFI_____RECORD

TEXT 
L



0059 DIMENSION INTXT <18), NAME (3), IDC8 (144)
0060 DATA EOF/2HEF/
0061 TAPENO = 4
0062 IL = 18
0063 COUNT = 0
0064 C
0065 CC
0066 CCC Prompt to get the input file name
G?67 CC
0068 C
0069 WRITE ( I , 1 .
0070 1 FORMAT (" ENTER INPUT FILE NAME:")
0071 READ ( 1,2 )Nf4ME
0072 2 FORMAT( 3A2
0073 CF 0071 CC.

auTS CCC Open the input tile name, if an open error, flag it. and stop
0 n76 C':C
0077 C

5 , 078 CALL OPEN , I[CB, IERR, tINE)
0079 IF (IERR ,LT, 0) GO TO 9000
0080 C
008; CC
0082 CCC B±ank out the current line of te:xt
VW0:3 C..C
uO:33 CC

f08, 60 CALL BLNKR .. IfTT.
0, h 6 C.

0 .. 7 CC
uu:is CCC' Read the next line of input text

' 0 ::9 CC
0090 C
00 ;i CALL READF 4IUCB, IERR. INTZT, IL)
009 2 IF (IERR LT. 0) rO TO 9000
0093 -
u':94 CC

j -  .,'395 CCC Chck to _eE it the line hb "TOTAL..." in it, indicative of our EOF
1 .) 096 CC

'0"98 IF (INTXT (2) .EQ. 2HOT., GO TO 200
: '0099 C

.,0100 CC

-" 001 CCC Whi le the word "FAULT. .' does NOT appear, loop at 60 reading lines of-
01 02 CC input
.'1 03 C
01 04 IF ( INTXT c2', tE. 2HAU.: GO TO 60
0105 C
01 06 CC
0107 CCC Until it does..., then wr ite out all s.ubsequent l:nes, excluding any and
0!09 CC all lines containi. - s until we ..t EOF or non blank first charactert-
0109 C
0110 70 WR:TE (TAPEJO.75)INT,<T
01 1 1 75 FORMAT< 18Hc"2

! !2 C
-3113 CC
vl IJ CCC Increment record counte- t- -ee if' ie need to write to second tape

01 15 Cr
) 0116 C

01 17 COUNT = COUNT + 1
('118 IF (COUNT .GE. 1290 IENO = 5 A-30
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0119 C"
1t 0120 CC

-' 0121 CCC Blank out line of text in preparation to read the next one
0122 CC
0123 C

1 0124 80 CALL BUtKR (INTXT)
0125 C
0126 CC
0127 CCC Read the next line of input text
012e CC

RA 0129 C
0130 CALL READF (IDCB, IERR, iNTX1. IL)
0131 C
0132 CC

-I 0133 CCC Check for EOF
0134 CC

0136 IF *IHThT 2) .EQ. 2HOT) GO TO 200
0137 C
0 138 :CC

01I39 CCC If cnars are any comb. of -,I,0 then skip this line
":140 CC
,j0141 C

IF 'INT'T a:5) -LE, 0200618) GO TO 80
::.143 CI
0144 CC
0145 CCC li the f ir-st- Pew character-s are non-blank, then we have reached the ena
C,146 CC of the current fault section, write no more lines., go back and read more

r
•)4-S IF I INT% > .NE. 2H )GO TO 60

i-- ; 14'S C
0150 C, C

015 = CCC Otherwise, q*o b ,k &r.d ,ontiruE reading and writinQ...
0152 CC
o 153 C
S0154 GO TO 70
0'55 200 CONTINUE
*;156 C
015?,7C

0158 CCC wnen we reach EnF. write out the E for a flag
0159 CC
0160 C
0161 WRITE IlPE14,205)EOF
0162 205 FORMAT (A2)
0163 CALL CLOSE (IDCE.)
0164 STOP
0165 9000 WIRITE (1,9010)
0166 9010 FORMAT(" DATA FILE EP.'OI" ,

0167 STOP
0168 END
0169 SUBROUTINE BLNKR ,lTXT)
0170 C
0171 xC i.

0173 Thssubroutine iankscout the text it. is passed s input.
t0174 C

- 0 75IMPLICIT D4TEGER (A-Z'l

7 DIMENSION INThT V

0177 DO 10 1 1.- 18
0178 INTXT (I) = 2H A-31
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01?79 C0ONTINUE
(1180RETURN

0181 END~
01182 END$
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APPENDIX A - Software
Section A. 3 - MKUND

A. 3.1 - MKUND FLOW CHART

LEN
GETIPUTLENTH (TEXT)

LiL
CREATE
OUTPUT

BLNKRTEXT

WRITE
OUTPUT
TEXT

RINC REMEN
RRECORD

COUNTER

EN FI E RT
FILE Fl AG-OU

? U, ED



APPENDIX A - Software
Section A. 3 - MKUND

A. 3.2 - MKUND LISTING

Hit, D T1=6U,0 1" ON 7P 60 -USi ; 1 0001 0 6LK.S u 0 0'

0001 FTN4 .L
0002 PROGRAM MKUND
IfqQ3 cC cCCC CCCCCCC C3C CcCClC CCCLCCCCCCCCCCC CC C CC C CCCC CCCCCC CCCCCC
0004
"005 C
u'006 C
6007 C PROGRAM: Mf1UND

0608 C

0009 C PURPOSE: To ta 'e the faults detected output of' LNDEL and make
010 C i+ into a *UhDected fault listing in a format which

00 C can be usea as an input for further runs of SIUL,
0012 c e- aL.lin SIUL to run faster and more eff.ciently.
Ou13 C

.0 14 C PROGRAMMER: C'RVID S. EJNaIER BLDG. 688/T125
'0]5 C 7030 E POTNtHTrI HUGHES/(213) 802-4190

016 C TUCSON, fiZ 85715 FULLERTON, CA 92634
mIlT C 6 02-296-2760
oi 8c

0 19 C DHTE: 23 - JUL - 8
0020 C
0021 1.
0022 C DATA FILES;
C023 u INPUT:, Hr, name desired, user i_ ueried. This f'ile
'024 C will be the output of the LrNDEL program.
,3025 C
0026 C OUTFUT: Outout will be directed to tape 4 for the
-.'27 C first 1200 faults. thereaf ter to tape 5
f.028 C until 2400 are reached (the maimum)
'029 C
0030 C

Z, I ! CCCCCCCCCCCCL:CCc :cCC CCCCCCcrrr!2CLtLLLL CCCCCCCC
0032 C

e. ?3 C
,034 C SUBJOUTIIIE TYFE SC, IPTiO4
005 C -----------...----------------------------------- --------------

0036 C
0037 C BLNI-P Jszr This routine blanks out the array cf text it's passec
'3* C
6039 C CODE -,;stem Tr,xa rout ine t-ef ormats data in memory~0040 C

0041 C CWPT Us.r This sutroutinc is used to convert a pacved line of
U042 C te.'t to an unpaced form for text processing
0043 C
0044 C LEhTH User This functi on returns the lennth, in characters, of
"045 C the arra,, of tet it i_= passed
'046 C
C047 C UNFAK Uset This routine u.;npacks one word in an H2 format into
0l048 C i-.erdls each in ur, W format
0049 C

51 CC CCCC C C C CC C 11 L C C C C CC ', L 1 C L C 1 C C C CC C.C C C i, C C C iCCC C .C CC C rCCCCL CCCC
' u052 C

" 0s53 C
054 C HRPiAYS USED iN1 THIS PiOAi.a:

U a 55 C

5056 C ARFRY * 6) r'r a"v u~ed ,.r bl anF' ing .ut putrposes
.'15 C CHkRS '-2 1rra) irto whict. - H2 ,.ord is unpacked
0058 C END ,(4 Art, h,,ld.rIQ "'ErW" :raracterE for EiD of FiLE

A-34
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0059 N AIME e3) r-rray to hold the input file name

0060 C RUF <4) Array holding "*RUF" characters for Removing undstecaule
0061 C faults prior, to *END

, u O62 C

0063 C VARIABLES USED IN THIS PROGRAM:

0064 C
0065 C COUNT Holds the count of number of records written to output tapes
0066 C LINLEN Holds the length in characters of the unpacked input record
0067 C TAPENO Holds the current tape drive no. for output
0068 C TXTLEN Holds the length in characters/2 (packed) of' input records
0069 C

" ~007u CCCCCCCCC" C"CCCCCCCCCCCC C'C CC CCCCCCCCCCCCCCCCCCCCCCC
0071 ,

0072 C
0073 C GLOBAL INITIALIZkTION:

.- 0 -7 u 4 G,

0075 IMPLICIT INITEGER ,k -)

-0 ,7,OV, DIMENSION I"DCB '144) INTMP t 18),. INTXT <36), OUTXT (36)
7 00D uiMENSION CHARS <2;, HRRCi' (36), 4NHIE (3). END (4, RUF <4)

0 DHTH END/ I H*, I HlE. I HH, 1HD/
S7 9 DATR RUF/IH*,1HR.i U.IHF?

0081 TXTLEN = IS
9 1).-, 1LINLEN = 36

2 OUiJT = 0
dOS:ET3 THPECO = 4

f l:34 C
:) 085 LL

'0086 CtC. Prompt to oat the iriput "ls name fr,.m the u_=er
.0 ',:7 Cr
'0:- CC

n0:39 lP ITE e 1 .)
0 1 FOPIrT . ENTER INPUT FILE NAME:")

,.91 READ ( 1, 2 >NAME
0 , '- 2 F RIiAT,' 3f2 ,

00C93 C

0? '5 CC.C Open the_ input i'ie ri-,mi. if' an open error-. f'ig it ar,d stop

00'z; C
0098 CLL OPE1 -I CB, IERP. NPrE.)
,099 IF (TERR ,LT . 0 GO TO 9000

01 (10 C:
6101 CC
( 02 C.CC l ank ot tht_ current l inE of' te.:t
01 03 CC
C01 04 C.
01 05 10 CiLL BLNKP I NTMP, TXI'LEN)
0106 C
,0107 CC

08 CCC Read the nex:t ". ins ot input. te.:t
'0109 CC

111 CALL READF i[IC.B IERR. INTiF.'
0112 IF (IERR LT, 0, Gu TO 9000
0113 C

-1OI CCC Check to Fee if" thE lins ha- "EF" in it., indicat iwe ,1' E:F
1),O 16 !" C

.117 C
3118 IF ( INTMP 1 1 .EQ, HEF CO TO 120
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"-v . .. ... .. ...- 'I_ .t- . -. . ..- - -

0119 C

01 20 Cc
0121 CCC How, while the line doesn't start with blanks, repeat. realing lines ot
0122 CC input until it does clines that don't start with blanks cant have faults
0123 C
0124 IF kINTMP (1) NE. 2H .) GO TO 10
0125 C
0 126 CC
0127 CCC Now unpack the line so we can i.t. character positions more easily
0128 cc
0129 C
-,13rj CALL CNYRT ?'INTIP, I r, TXTLEN, LINLEN)
0131 C
0132 CC
0133 CCC If the line ha- an ( or- X s) discard it
0134 CC

IF INT.,-T , i .EQ, IH GO TO 115

CC
:;.9 CCC Get the length of input teA't in characters...

A140 riC
.] I! . - -. I V
I LEN = LENTH ,IhlT\T)

Oi -;3 C,
.1I 14 C C

a145 C¢ No,,, cr-ate the output te..t record
C

'147 C

1 4::: OUTXT I 1 H:.
fli,4' OUTXT <2) = 1HU

0150 OUTXT (3) = IHN
T. jOJUTXT (4 = IHE)

'152 OUTXT ,..5) = 1H
153 DO 100 J = 6, 4LEN - 14) + 7

U54 OUTXT ,J) I4TZT J 8)
,l 55 1 00 CONTIHUE
f156 OUTXT ( (LEN - 14, + 7) = IH$
,ci157 C

0159 CCC Write out tlie output tsxt record to the current output tape drive
".160 CC
U161 C
,162 WRITE < TAPENO. 11 0 OUTXT
0163 11 0 FORMHT 36i '

'3164 C;
0165 CC
0166 CCC Increment record counter, and if greeter than 1200, switch to drive 5
C.167 CC
016. C
6169 COUNT = COUNT L i
0170 IF <COUNT .GE, 1200 TAPENO = 5
01171 C
0172 C.
6173 CCC Now blank out input and output records preparator:s to reading in another
0; 74 CC
S0175 C
0 176 1 15 CALL BLriKR.'., O'UT;T. LIrNLEN.)
';77 CALL BLtJ[R .INTXT, LIILEN)
0 1? GO TO 10 A-36
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) 801 CC.

0181 C'C Now, write out the iRUF, and the *END at the end of the output file
0162 CC
01183 C
a11:34 120 R ITE (TAPENO,125. RUF..END
'0185 125 FORMAT(4A .1,4Ai
0186 CALL CLOSE ,[,CB,
0187 STOP
13188 9000 41PITE (1,9010)IERR
U1'9 9010 FORMAT(" ERROR ON DATA FILE ERROR IS # ",16)
0190 STOP
0191 END
6 192 SUBROUT1NE BLNKP 'HRRAY, LENGTH)
' 793 C
6 "-44 CC
,','95 CCC This ubroutire blanks out PP'. di4arsiuned t.o LENGTH that it's passed

C IPIPLICIT IfITEGER (' - Z)
D 1 HElS I ON ARRAY ( LENGTH )

u.:':?ODO 1 0 I 1 . LENGTH
0:L~~.. IIIF- EIG H , E , 1,;3 HRRAe f, I' = 2H

-12. IF (LENGTH ,EG. 36) ARRvq( <I) 1 H

K203 10 C011TIIHUE
32 04 PETURN

02 ('5 END
2 06 FUNCTIOt I.E.,TH INTXT'.

1)207 C
i."26e C ,

.j9 CC Th-I_ i r-Etut ns th ruember of characte._ in the s tring INTXT
. I l :_:

n11

')-2 IfIPLICIT INTEGER .,H - Z)
32i . [,I ME EN,:I OIl INT'T 36)

CQ 14 i = 3.
02i5 5 IF INTXT (I" .NE. iH GO TO 20
"':216 I = I I
0 217 IF , I .f L i 'I GO TO C

021:3 LEHTH =I
1)- 19 RETURN
0220 20 LENTH = I

PET U, R
222 2 END

j223 SUBFOUTINE UNPAK . ,.H-RS.,
0112 24 r

0225 CC
0226 CCC. This .-,.br cutir._ Ump-2::s 2 charact-s in PHK (A2) into 2A. "s in arta' CHA.

:)22.?
02 --9 IMPLICIT INTEGER ' H-

0230 IMENSION CHARS .-
s0231 CALL CODE

0 232 READ PAK, 5., CHARS1:
S0233 5 FORI"ATf. 2 I )

0 234 RETURN

0235 END
0236 SUBROUTINE C '/RT . 14 rIP IT-:'T , ,.,.LEN, LINLErl

0237 C
238 CC A-37
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0239 CC:C This subroutine converts packed text in INTMP(TXTLEN) into unpacked
0240 CC text in INTXTLINLEH)
0-41 C
0242 IMPLICIT INTEGER (A - Z)

0243 DIMENSION CHARS <2), TMP (2)

0244 DIMENSION INTMP (TXTLEN), INTXT (LItiLEN)

0-"45 PTR = 0

0246 DO 10 1 = I, TXTLEN
ij247 PTR = FTR + 1
,1248 CHLL UNPAK ( INTMP (I .,, TMP.
0, .24g 9INTXT ( PTR) = TP ( I

(0250 PTR = PTF. +
0251 INTXT (PTR) = TMP (2)
0252 0 CONTINUE

RETURN
0254 END

END$
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APPENDIX A - Software
Section A. 4 - INIT/NOOP

A. 4. 1- INT USTING

hINT T~h"004 IS ON CRO0U61Z LISIIt4G IJ(Jfi? RLKeS FP0000

9 3 IM1PL ICIT JNTEGERI -
0004 REAL TIME. VEH, .v/1C H,'VELL VC4
0005 D IMENS ION IWR I V4 (3-. I DPIV 7 12'), IDP'I V8 ( 4 , IDRTCG *2

1) DIMENSION It'PV12 ' ,IHI? (2 1, IHITOIG (2), ILOTIJG (21

C 0u-3 D IMENS ION I LO12 <(2 , I F-I HS ( 15 f, IERP -,4), IBUF (5). 14AIM k3.
9009 DATA~ IDRIV4/2,47.46'

.)0 0DATA I DR 1V7/1 ,104,'

! ~ DA OTA I DRTOG.-1 I 1 05/
0 012 DATA IDPIV8S/3, 106,1 09,1 07,'

14 DATA IH14141,46/I ,115 DATA lL04/1 .47.'
%. - DAT" 1L072'1,104/

00 17 D A 10418,1 ,1I 06e'
005DATA I L08."1,109. 10?/

f DHTA ILO112/1.177/
e DATA IHITOG/i 1 05.,

0DATA I LCTOG. I 1 1 05,
:22 LI-TU =30

002MODE =1

Q f 2 4 ICODE 23

0 14, 5ISUF (I 2H:
0 (12 BUF (2% = 2HR,

007IBUF 1.3)= 2HPO
0 Cl I UF <4) 2H(JO

10 IBIF -,5) = 2H-N
003u I HHMi <1) 2HFM

1 INA~M (2) = 2HGR
110'12 1 HAM <3) = 2H4
3 0173 CALL EXEC '.ICOIE. INAM 0, 0, 0 0. 0. ISUF, .5
003 4 CALL XINIT r LbTU, I ERR, MODE.- I P 1 N-0

0 '__ 3IF (IERR H'E. 0 ) r. TO 9000
i 01 3TIME =IE-2

0J037 VDH =5EO

00rj38 VDL OEO
.'039 VCH =4E')

: f040 VCL lE6
i1041 NSET 1
0042 CA-LL XTREF (LDTU. IEPP. IISET. YDH, VDL. VCH, VC.L;
'043 IF -'IERR .NE. 0) GG TO 9000

-1344 CRO = 4
-)045 CALL XWdSET U DTLI, IERP: HSET, NI:RD)

) 4 6 IF (IEPR N4E. 0) GO TO 9000
4047 CALL X<TDRV ( IEPR. MODE. IDRIV4, IPINS)

s4 IF (IERR .NE, 0' GO TO 9000
f045 CALL XETHI <IEPR. 11414, IPINS'
0050 IF <IERR .1ME. 0) GO TO 9000

C-ALL XETLO <IER.R, 1L04. IPINS,
IF (IEPP .NE. f), GO TO 9000

,053 CALL XTEST (IEPR. ISTA~T, H-ODE. IPINSp
00594 IF fIERR .ME. 0 GO TO ~0
0('55 r L.ILL PAUS.R
'056 NCFD=7

0 05 ~ C--LL XlJSET -LEITL. IEPP. Wi-ET. H-E
1735 IF IEPR NtE. 0) G-0 TO ?000
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0 59 CALL XTDRV ( IERR, MODE, IDRIV?, 1F'Ii1S
0066 IF ( IERR NME. 0) GO TO 9000
0'061 C"LL XTDRV '2IERR, MODE, IDRTGC., IPINS)

002IF ( IERR .NE. 0) G0 TO '4000
006 ~ CALL XETLO (IERR, ILO7, IPINS)

G06 IF -. IERR .NE. 0) GO TO 9q0 )0
110 6 S CA~LL XETHI (IERR. IHITOG, IPItJS'

(I E.ti.IF ( IERR .NE. 0) GO 'TO 9000
6067 CALL XTEST <IERR.. ISTAT, MODE, IPINS)
0068 IF < IERR NME. 0) GO TO 9000
0 E? ': CALL PHIJSR
0i07 0 NCRD = 8
0071 CA~LL X(WSET '.LDTU, IERP, HSET, MORE)
107 2 IF C IERR N E. 0) GO TO 90-00
0 7 3 CAiLL ',<'TDRV ( IERP, MODE. I DR I %8. I PINS):
.17 HER.E. 0) GO TO 9006

0075 CA~LL XETHI IERR, IHIS.. IPINS).
IOE IF . I EFR . NE. 0I) (' -- TO 9 00 0
CGsLL MJETLO (IERR.. ILO8. IPINS)
I F C I ERR . NIE. 0) GO TO 9 -0 0 (

u 7:4CAiLL XTf:ST T IERR, ISTHT, MOCDE, IPIHS)
u U 0 IF IERR .NE. C0 C30 TO '9000

00~?1C iCALL PAILIP
0 ::- 2, N RD = I

C. 03 CH-LL X.':$ET *. LDTIJ, IEPP. rIStT, 14:RD )
.i 09 84 IF -IERP rff. 0A) ,0 TO 9000

CAILL XTDRV -. IERR.. MODE, I DFV 12.. 1 P1NS
u ~IF I ERR , t4E. I) ) GO TO 4000

;j,--' A L ' rO-'IERn . IL. . IPN SNi..

IF fiERP .HE. 0' f0 TO0 9; (1
CA~LL XTEST -IERR, ISTA~T. WIDE. IPINS).

0 Z'fl IF c.IEPR .ME . 0 : O0 To 900o 1

1) C

09 C C& NO0W S.ET H D,: P T E R. gi C (15 3k

6 c CA4LL PALISR
tKCRD = 7

"j 09 SCHiLL XIASET LDT U. ILPF, ri1'*,CT, HCRD
0 99IF '.IEPr' NME. 0 -C TO -9 0 0

III l (I HL L M.T bi R !ERR. OE. I DRTOG , I p MS
e, TF eC I EPP. .!E. 0) 10 TO,- 9 0 P0(

i1 02CHLL XETL1T eERP, ILOTC ,, IPIIS~)
0103IF 'IEF- . r iE . !i- C 9~ 0,10

01:1 Ci4LL IXTECT , I . iP 1':TIT, MODE, I RIN$ .

F ' 9iF IEP. iF LI) G T,:0 fi'; r

0(IS INC NOW SET IT HIrGH i-W;f'A T

111C CALL PAU.R
A12 CALL XETHI (IERR . I~I T--jf, i PI HS
c~ 3 IF C IEPR .NE. T 6' T'5 (100

0114 C14LL XTEST *.IERP, 1STAT, MODE, IPIriS'
.5 IF C *IEPR NME. I. C TO Ci 9(1 C
E. 1 STOP

01 17 9000 CONT INUE
1:1 IS WRITE <l 90I 0 'EF R A-40



1i11 900 FORMAT(" IERR IS:",I2,iX,3H-25
0L~0 STOP

0121 END
6122 SUBROUTIN4E PH-UR

0 123IMPLICIT INTEGER <H-21)
0124 WdRITE ( i, 10)
01 25i 1 0 FORMAT< PHUSE <CR>"

1 72 2'% FORMAT(I3):
0128 RETURN

0'l 29END
013 0 END$

A-41



APPENDIX A - Software
Section A. 4 - INIT/NOOP

A. 4.2 - NOOP LISTING

rijuP T=00004 1S ON CR600icL'SIG 000i4 BLKS P=O000

0O0( FTN4.L

:002 PPOGRAM NOOPL ''UU CL'Z L ". LLLL,-C C CC LC C C LCCC C~ LC'I. L.CCC CCCC 7CC.CCCC C.CC CC CC C C ' 'iC:"C C C CC
;0 (14 L

0006 C PROGRAM: HOUP

0 0 PUPPOSE: To. initialize the hardware on the 16461 ,78 board
)O .9 t prior to testing.

0010 C
I; I-II L PROGRAM'lriEP: D1,,:ID S. WwSGtIER - BLDG. 688/T125 (213)802-4190

.GO - £.,4TE: JLY ,480

,',ii= ,_'_-C ,_"I" C~C CCC LLC CC C'C.C ~.L LLCC C OCCCC C C rL.r r'LIA L~ r r n '- c _ . L . ....C C.L .. CL UL .C ..C.CC .

v f I I I

5 Lf I ! C RE TIEEE C PT I 0ON•~~ .. --SIROUTI NE TYPE DESCIP0 O

'1 EXEC '.ster, Used to e.'ecute a transfer filed prior to
, Ecuting thi- program

'::  miT :'s Used initialize the pin pCoqramimPQ array. " _:_
.. _ ay-o DT'--70 Frc.rrammers Reference M.anual pg 1-26

;c-._: ,. ODvYS, teff UFscd t--. set )elay. ttme interval for Dri-wer.,omparato,
C.J: r ' el 1,s See I)TS=-70O P .R.M pg. 7-5

C : REF Sv:,tem. _. = '-:. e:. set the voltage reference iewels ifor D/C
- $. DTS-7u P.R.I. pg. 7-6

.~'7: . YX,,iET Syst.em UIE, to s,,itcr, ref erence lewels to D/C cards. See
k- C [,TS-70 P.RJ.-i pg. 7-7

,032 C XTO'RV System uised to entable the Driver on a specif'ied list of" pin:-
,.::-e .P.RM pg. 7-12

* ,. C TCMP S,,tem Usd t., enable the Co, mparator on zpeciTied pin list
C Se_ P.R.M. pg, 7-13

,ETHI S-,:ste m UJed to j- inc pin- desired o bhe set h.i.
: 37 C P.R.M. pg. 7-14
0 --"C XETLO S';stem U-ed t,: define pins desired to tae set lo. See DTS-70

C P.P..M.. pg, 7--I'
o 4, C" :TEST S-tem U -ed to actual !:, do the digital test based on pin
.4i1 C st-te array See P.R.M. pg. 7-16
:04 2 CU--EP System U--z to report an,) and all subroutine errors. See
143 L .-T r, Pr o,. Ref. Nan

- 44 C

C CCC' "C C C -'C. CC".. C CC- - C C .,.-- ""'CCCIC- CC'CCC CCC'CCC
1046 C
'o .47 C

94 C i.RRi. USED If THIS PPCGRA[r:

0050 C IDI.V4 ,0) Ar-ray t.-. hc'lo pin numberk-. on D/C card no, 4
0 5 1 C IDFIV5 (- Arr a... to hold pir, number(-) on D/aC card no. 5

. C C IERR (4, Err or parameter h,-..i arraB
.053 C D1RIV6 (9) Prra, to. hc. ld pi, numbsr(s) on D/, card no. E.
00- 4 C IDPIV7 (4) qrr a,,o . held pin r, nmber( s) on D/C. card no. 7
0055 C ILRIV8 (4) Hrr-a, tc. ,oid pin m er( s) on DiC card no. 8
'fl5.6 C IDRIVT (2) ar to h,'i p, number that is t.o be toggled

0057 C iPINS (150. Pin state array -ide.d to do digital tests A-42

S ,5.:? C 1Hi4 (4) Arra-,- to rol, pir numberE on D/C card 4 to set hi j



o59 C INIS (7) Array to hold pin numbers on D/C card 5 to set hi
'E060 C IL05 (2) Array to ho d pin number on D/C card 5 to set lo
,..:61 ': IH16 (9) Array to hold pin numbers on D/C card 6 to et hi
60-62 C IH17 (3) Array to hold pir numbers on D/C card 7 to set hi
0063 C ILl67 (2) Array to hold pin numbers on D/C card 7 to set lo
u:64 C !HIS k-) Ar-ra' to hold pin numbers on D/C card 8 to set hi

065 C IL08 ,2 Hrra., to hold pin numbers on D/C card 8 to _5et lo
' IHITOG (2 irrao,, to hold pin number to toggle hi

0 67 C ILOTOG 'Z) Prra, to hold pin number to toggle lo
u069 C IBUF -'5) Rrr ay holds rame of t.ransfer file to execute
0069 C INAM ,3 rra, holds name of system prog. to execute (FMGR)
0070 C.

-071 '
0072 C VHPIiBLES USEO IN THIS PROGRAM:
0073 C.

u074 C LDTU Hold- th_ ±ogical unit no. ior the Diaital Test Unit
0.75 C MOOE Derires tris mode of' current test (See DTS-70 PRM sec. 7)

C NCRD Holds tri e D,'C card no. of :3rd currently being set
- . nSET Holds the reierence set number of current set

-4c TIE Holds the 0/C relay delay time in milli-econds

. : ,I Def'in s the voltage comparator High
.:.. ",DefinEs the .'oitage comparator Lo

.- D Oefines tha %-.oltage driwer High
V_ '.iL [erPn,_s tne voitage driver Lo

C CL.',1.HL iNITIALIATIOr:

.1 IVENSION l[,I4 1.lu , IOPIV5 1R). IDRIV6(9:9, IL; RIV7 .4)

.IMENSION if.iV8 4., ILPiVT (2). iHITOG- (2), iLOT;JG (2"
" iMIENSIOr , 1iNS 15 0 5. IERR .4 1 1H14 (2), IHI5 ,7), IH16 e9
ED I.MENSION II (3, J H18 13) IL04 .,9), IL5 (20 , IL 8 ,,2:'

MIENSIOrI .... F (5,. I M 3. ILO7 -
VHTA IDRIV4/9.4 46,7.48,50.52, 54,5.,58,60/
.RTA I DR I V5/7.64, 6,6 -:.70.72, 4, 62/
DHTx ! ,RI% ".6 /S, 76,7,80: 82,84,86,8G,90/

DATo I DRIV7.'3, 92,94,104.
:",9' E[)TH ID Pl/8,-'3, 1 0 6, 1 u , 1 0./

• "DATA IDF:IVT..', 1 05.2
0, 9 DATA IHITOG.?i , I 05.

DAT ILOTOG/. 1 05/
01 Z0 1"TA I H14/1,46/
v 1 01 DAT4 IH15,"6,*4,66, 687 0,72, 74
(I102 DATA IH16."8, 76,78.S0.:'G; 2,,:84.86.88,90/

.e" 03 DATA IH17/2,'92 .94.'
Si0-la DAqTA IH13/2 ,1 , fS.-'

IHTA IL04/8.47.48,5'.52.54,56,5,6,)
,i6iw DATA- IL0.'I , 62/

DATH IL07/1 1 104/
DATA AlL;.- 1 l7/
LDTU = -0

-t- ,) i tO .E = 1
011. iCODE 23

01 13 C
f,114 ^CC Tne following c,:.d.- f:cuts FNGR which runs the transfsr filc POWOti
0t 1 5 CC"

.0)117 IBUF 4.1) = 2H:T

0,1. IBUF t2) = 2HR, A-43
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IBUF :3) = 2HPO
'0121 IBUF (5) = 2HWO

0122 INM (1!) = 2HFM
'12 INAHM (2) = 2HGR
0124 1t4A.1 3) = 2HUiI2 CLL E;.'EC ! CODE,iIIAH, , , , 1), ;4SUF,.

S1 2'. C
,~~ ,.. 7 ,"C

0128 CCC flow initialize the 1,TL' software
0129 CC

3., 30 C

j131 CALL hINIT ,:LuTU, IERR. MODE, IPINiS)
-132 IF (IERR NE. 0) GO TO 9000
133 C
-13 4 C,-
' 1 C=_'CC ib'. d ,'ine our dei.aj t ims_ Bs 10 rSec

TIME = IE--"
139 CHLL XDL" ,.h[,, IERR. TIME)
14A IF (IERR NfE. 0) GO TO 9000

-141 C

": . 42,=..E'

• ; 3 C,'C iow iriti.sliz, our ,.,ltage_ rei'ere--,c=-
.: 144 C i-

046 "DH = 27EO
:"147 VDL = hEL
• 4 8' VC H = 4EO

'4*: VCL = lEO
'!50 r4SET = i
" C"LL :TPEF LDTu, I1.R , I'.ET, ".;H.. VC , VCL.,
•: I ,,IERR .HE 0) G50 TO 90,'0
-5 NCRD = 4

.1 54
0155 CC

Q 5 CCC And then switch them tio our .-urrent rernc set

0 . 5:8 C
015 iALL XWSET ,LLITU, IERF, J$ZET. I'CRD ,)
16. F , IERF .. E 0". GO T Co 9 0.';E

63. C.C Now enablE the dri,,:r on card 4
0' 64 '. --
G165 C
Q 166 C LL .TD'V iERF, .-DE, DPI './14, IpIlS)
01.6.7 IF IEPR NE. 0) GO TO 9000
0168 C
u1649 CC
u17 CC.C and set the c-.ns or, that car. their proper state-

)- 17"2 C-
-- A7- CALL XETHI .IERR, iHI4, IPINS)-f" :':174 IF ( IERR .4E . 0, 'O TO 9090C

, v "- CALL XETLC'- IER . ,134, IF i-,
IF ( IERR .NE. 0. G 0 T'. 0,' 0 2

0177 C
0178 CC A-4
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61,1 CAD andnowperform the actual setting o~f those pins

(1180 cc
0181 C
01832 CALL XTEST (IERR,. ISTAT, M'ODE, WIeNS)

u1831F (IERR HNE. 0) GO TO 9000

0184 C
0185 C
vi*8E CCC now~ sw~itch to card ni. 7and repeat the process
0187 C "
0188 C

t4CRD 7
0CALL XTREF (LDTU. U:RR, NSET, VDH-, *.DL, VCH, YCL)

0191IF IER.4.0) COf TO 0 i

09 2 CALL XWSET <LDTU, IERR, t4SET, NCRD,
IF -"I ERR .HE.- 0)' GO TO 90 (0

,.194 CALL ~<DV IERR, MO[DE. IDRIVT, JeItS)
515 IF sIERR .NE. e.) GO TO 9000

CAiLL XETLO (IERR, ILOTL'G~, iINS)
j 19 IF - IERR .NE. 0) 1 G T0 9 00

CkLL XTE-$3T I-, !EPP. APST'T, MOD~E. IPItJS?

5i9 1 F 1.E R R NE. .i Q C T0 9000

j~j~~..rot card C ~ o bar

IICRI;
CAL~L XTPEF -.L[,TU, Lr: -iE. VL'H. VDL, YCH.. YCL)
IF .IEPP N~E. :J' , G TOi 9 ts6

0; IF C'IEPR nE4. 01 CCO -O 9000 . ,

CA~LL XTbRV? trER. MiOD.E IDPIP5. IPIr4S)
IF I EPR NE. 0) G i: 90

1CALL :-ETRI I ERR, I H 15 1 PINS*
13 IF (IERR htE. 0)j -0 TO 9000n
4 CALL :~~~ETLG *:IERPIO. ~Is

(I ',I~F C~ 0) T j17 'SO 900

I.2. AL-L XTEST .'IERR. I ST f4T, M 61)E . P ItsS
0 1 7 F -_ I EFR . UE. 0 r*CC TO 0007

v 2 18 C
0219 CC

e CCC -ii!owed b.. Carai t

02 23 W-1,R D = 6
'224 Ci4LL XTREF eLDTOJ, IEP;F. -4SET. -J-i[-H. VDL, VCH, YCL'

IF iERP HE. (0; G Q TO 000 6
CALL >!t'ET 1LXITU. 1EPCF. !4j.ET.
IF -. 1E~R R.?JE. (I.- Tu 0 9

*: CALL XTf'R11 IEPR<. U-(;E, I E: RI t6 i1 1 t

IF *iR.NE. i ,.TO9V

*:*23u CALL XETi-U <IERP, I-;, P~
~3 IF -. IERR J4E. 0, GO -I T 05 t

? 3, z Ci-4LL XTE -:T -IERR, ISTHT. PMO(;CE, I P Ii4S..
- 033IF IEPR NrE. 0, 0T q600

024

0j23 6 C_ then 0~ i_= cardl1 turn~ a

2 3 S CA-45



03239 NCRD 7
."%*4 0 CA LL XTREF <LDT'2. IERR, NSET, VDH, VOL, VCH, VCL)

024 1IF < IEFRR . NE. 0. )GO TO) 900 0
02.42 CALL X41SET -(LDT, IERR, NSET, IA:RD'
0243 IF ( IERR .NE. 0) GO TO 9000

u244 ~CALL XTDRV IERR. MOD, DI'r7 PIS

:4 5 IF 'k IEPR .NE, 0) GO rO ':'00
0:CALL XETHI < IEP.. IHI7, ITPINS)
r) . 7IF ' IERR NE. 0) io ro -iooo

1):2'4: 0 HLL ',-TEST ,IERR, ISTAT., MiODE, ~Ifl:3)

0250 C

'.1-57 IF i'IERR HUE. u) GO Ti) 9000
CO L Xk31 ,LTc:IR ,r >T C D

u 56 CA-LL X<TE LDTU R, IERP:, NLTP D, :L VW CL
IF ',IERR . NE. 1) , G TO 9l300 0
CHLL IVdEri I* LOTL. 11R 08, I. HCRC

6CHtILL XTF'T -, I EPP. rISTPE . 1OPI Y, I P I S
IF (IEP: -NE. 0) GO TO 9000)

"CIL e.TH CC: HuiR. Tof.D.L P1 105

74:HLL XTPEF *. LC'Tu- IE W.'L3T, VDH, VDL, VCH, VOL"

02hEC'HLL XWSlET '- LDTU, IERR, 11i-:ET.. 'CRDO
'7 IF ERP NUE, (0!OTO90

02Th3 C ALL XTIDRV , IERR . 'ODE, DP IVT, x INNS
0279IF IERR NE. 0) GO TO 9000

021301 CALL XETLO 'k IERR. TLOT'JCs. IPINS)
0 2:".1 IF ,IERP NE h ) GO r.o 74000o

'1282 CALL XTEST K IEPP. 4"sTh-T, MODE, IPINS)
0 B3 IFr IERR NME,)G 0: r O '3 90b0
02834 C
60*2:'3,'5 CC

1-1- lo CC . 0 SW ET IT HIGH- PGT1iI

0288 C
0l289 C)MLL >TF:EF -. LC'TI- IEPP., HSET, 'OH . VDL, VCH , VCL.*

3290 IF kIERP .14E. Q) GO Cii 9000
0291i CALL XISET - L['TU*I, !ERR,. NSET . NC RD)

0292IF - IERR NE. 0) CO TO ; 000
13293 C:A L L XKT13V -C IERR NODE. IDPIVT, IPIN45

094 IF fI ERR , NE. 0:" GO TO 9000
1"1295 CALL ',ETH I (EP. 1HITOC, IPINSZ.'
:29 t IF r'IERR . HE. u 0' TOC -? 0 6u

021 9 ? CALL XTEST ( IERP, ISrHT, PNODE, Ift-,'SL
0298' IF K IERR .NE. 0) ' C- T-. 9~000-4

A-46



'3293 C WRITE e1,i0)
0300 1u FORMAT(" FINISHED TOGGLING PIN 105",/," PALISIN G HERE UNTIL *CRO"..
0301 C READ (i,20)IDUNMY
0302 2. FORMAT( 13)
03 03 STOP
0304 9000 CONTINUE
0305 -
0306 L-.C
0307 CCC THIS SECTION HRNDLES ERROFS ON bLTS?0 SUBROUTINE CHLLS.
0308 CL.
03 09 C
0310 WRITE ,I, 910) IERR
0311 9010 FORMA(l'" 1ERR IS; ",I2..IX,3A2)
031-2 CALL XSERN KLDTU, IERR' , U)

,"TOF
0314 END
S315 ENDS

I

-1
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APPENDIX A - Software
Section A. 5 - DFISML

A. 5.1 - SUPPORT MAINTENANCE SCHEMA

DFI DTS-70 SUPPORT MAINTENANCE

SCHEMA

$ CONTROL:TABLE, FIELD;

Begin Data Base:DFISML:10:19; ((Image Data Base NAMR))

((Security Information))

LEVELS:

1 Leader ((Lowest Level and Code Pass Word))

3 Senior

5 Admin ((Highest Level and Code Pass Word))
(( Item Definition))

ITEMS:

PNUMB, x12 (1,3); ((Part Number))

SANUM, x12 (1,3); ((Serial or Assembly Number))

SACTV, x20 (1,3); ((Support Activity))

((Software-Update; Generation))

4 ((Hardware-Replace; Repair))
STIME, R2 (1,3); Support Start Time))

FTIME, R2 (1,3); ((Support Finish Time))
ELTIME, R2 (3,5); ((Support Elapsed Time))

LCHARG, x10 (3, 5); ((Labor $ Charge))

MCHARG, xl0 (3,5); ((Material $ Charge))

DATE , x12 (1,3); ((Support-Maintenance Date))

((Set Definition))

SETS:

NAME: PART: : 19, A; ((Part Number File,Automatic Master))

ENTRY: PNUMB (1);

CAPACITY: 23;

NAME: DATEF: : 19, A; ((Service Date File, Automatic Master))

ENTRY: DATE (1);

CAPACITY: 67

NAME: SMFILE : : 19, D; ((Support-Maint. Detail File))

ENTRY: PNUMB (PART), SANUM, SACTV, STIME, FTIME, ELTIME, LCHARG,

MCHARG, DATE (DATEF);

CAPACITY: 161 ; A-48

END.
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APPENDIX A - Software

Section A. 5 - DFISML

A. 5.2 - SUPPORT MAINTENANCE REPORT SMRPT

DFI DTS-70 SUPPORT MAINTENANCE

QUERY- REPORT

DFISML:10:19,ADMIN;

Report NAME = SMRPT ((SM Report Print Procedure File))

H1, "DFI Support Maintenance Report", 81;

Hi, "Page", 107;

Hi, Page No, 111;

H2, "DTS-70 System", 73;

H3, "HAC---- Org-12-42-50 ---- ", 82, SPACE A2, El;

H4, " ---- Part ------------ Serial/Asmby ------- , Support-Activity-.Support

---- Labor ------------- Material -------- Date---". 119;

H5, " ---- Number ------------- Number ------------- -- Time-Hr.

$ ------------------ $ ----------------- , 119, Space A2

S2, Date;

S1, PNUMB;

Dl, Part, 26:

D1, SANUM, 42;

D1, SACTV, 66;

D1, ELTIME, 79;

D1, LCHARG, 93;

D1, MCHARG, 107;

D1, DATE, 119;

G2, DATE, 26, El;

GI, PNUMB, 26;

T2, 'Date Sub-Totals", 66;

T2, ELTIME, 79; Add;

T2, LCHARG, 93, Add;

T2, MCHARG, 107, Space B2, Add;

TF, "Report Totals", 66;

TF, ELTIME, 79, Add;

TF, LCHARG, 93, Add;

TF, MCHARG, 107, Space B2, Add;

El, 'XX/XX/XX";

END; "XXXXXXXXX_".

A-49



APPENDIX B - SCHEMATICS



SECTION B. 1L PN 16359712 CIRCUIT BOARD MODEL

1. 8 Channel, 4 Port Programmable Peripheral Interface, 8255 . .... . B-i

2. 4-Bit Bi-Directional BusDriver, 8216.............. ....... B-2

3. 4-Bit Bi-DiArectional Bus Driver, 8216 .............. B-3

F4. System Controller and Bus Driver, 8228 .... ..... ..... ..... o B-4

V



APPENDIX B - Schematics
Section B. 1 - PN 1635972 Circuit Board Model
B. 1.1- 8 CIHANNEL, 4 PORT PROGRAMMABLE PERIPHERAL INTERFACE, 8255
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APPENDIX B - Schematics
Section B. 1 - PN 1635972 Circuit Board Model

B, 1. 2 - 4 BIT BI-DIRECTIONAL BUS DRIVER, 8216
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APPENDIX B - Schematics
Section B. 1 - PN 1635972 Circuit Board Model

B. 1. 3 -4 BIT BI-DIRECTIONAL BUS DRIVER, 8216A

0 0 1 1 HONLY U14, U15. &10, U9
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APPENDIX B - Schematics
Section B. 1 - PN 1635972 Circuit Board Model

B. 1.4- - SYSTEM CONTROLLER AND BUS DRIVER, 8228
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APPENDIX B - Schematics
Section B. 2 - PN 1635972 Circuit Board Test Adapter

B. 2.1 - 8080 A/B UMBILICAL CABLE; PART 1 OF 6
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ADAPTERl V45 AD.APT W

3 3 36 
C

A2 (37 ± Def

All vC 4LDA

A1 u0 r.0E I9

61 224 34

7 A9 - 5vrTE

70 39 2S2Z~

11 34 23 Cc3

3A4

10 :0 2 33 31 10 "O3

t13 3329 26cc

Al

jj 4.- AD3

A7!



-4 ADAP ---

100

1 100

68 5-
U3 41

16 10

242

10

21

14

16397 98P

66 U45

TEST
AOAPTI'~ll

B-5



APPNDIXTh B - Schematics
Section B.2 - P~N1635972 CirAui- Board Test Adapter

B. 2.2 - 8 Bit Data Bus, Buffers, Pull Up and LED Indicators; Part 2 of 6
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APPENDIX B - Schematics
Section B. 2 - PN 1635972 Circuit Board Test Adapter

B. 2. 3 - 16 Bit Address Bus, SACMPR-INIT Intialization; Part 3 of 6

16 BIT ADDRESS BUDS. PULL-UP AND LED INDICATORS
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APPENDIX B - Schematics
Section B. 2 - PN 1635972 Circuit Board Test Adapter

B. 2.4 - 8255 PPI I/O BUFFER AND PULL UP; PART 4 OF 6
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APPENDIX B - Schematics
Section B. 2 - PN 1635972 Circuit Board Test Adapter

B. 2. 5 - 8255 PPI I/O BUFFER AND PULL UP; PART 5 OF 6
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APPENDIX B - Schematics
Section B. 2 - PN 1635972 Circuit Board Test Adapter

B.2.6 - 8228 SCBD, STROBE DELAY CIRCUIT; PART 6 OF 6
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APPENDIX B - Schematics
Section B. 2 - PN 1635972 Circuit Board Test Adapter

B. 2. 7- TEST ADAPTER PARTS LIST

Parts List

Ref. Designator Part Number jQuantity
131 - 1310 7417 10

U 113 74123 1
1311 - U312 93446 (ROM) 2

C3 47 Pf 1

C4 68 Pf 1

Rl - R60 1K (1/4W, 50/0 60

Cl, C2 0. 01 .Lf 2

R61, R62 10K (1/4WA, 5%) 2

DS1 - DS17 LED - 547-2007 17

DIP SOCKET 16 pin - AUGAT-D 20
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[ SECTION B. 3
PN 1646178 CIRCUIT BOARD MNODEL

F ~ ~1. AM2901 Model............... ........................ B-12

2. AM2901, RAM Model..... ...................... B-13

3. AM2901, ALU Model..........................................B14

4. AM2901, Microinstruction Decoder....... ....... oo... o B-15
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APPENDIX B - Schematics
Section B. 3 - PN 1646178 Circuit Board Model

B. 3. 1 - AM2901 MODEL
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APPENDIX B - Schematics
Section B. 3 - PN 1646178 Circuit Board Model

B. 3.2 - AM2901, RAM MODEL
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APPENDIX B - Schematics
Section B. 3 - PN 16461719 Circuit Board Model

B. 3.2~- AM 2901, ALU MODEL
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APPENDIX B - Schematics
Section B. 3- PN1646178 Circuit Board Model

B. 3.4- AM 2901, MICROINSTRUCTION DECODER
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SECTION B. 4

PN 1646178 CIRCUIT BOARD TEST ADAPTER

1. Initialization Circuit ................................. B-16

2. Wire List, Adapter, Part 1 ........................... B-17

3. Wire List, Adapter, Part 2............................... B-18
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APPENDIX B - Schematics
Section B. 4 - PN 1646178 Circuit Board Test Adapter

B. 4. 1- INITIALIZATION CIRCUIT IA KORiTY
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APPENDIX B - Schematics
Section B. 4 - PN 1646178 Circuit Board Test Adapter

B. 4. 2- WIRE LIST, ADAPTER, PART 1

I AUTHORIlTY

-10 dtO ADVT J' qDP CA

4 - A

- $ ~ ~ 175--

7_ - ~- ~ - *' -_

I y -f )

it. L?2. 5 12

10 1 14 ---- ---- -- - - -il-A

Ii 17 - ______ 17

20 Il-ot-;r

-4~~~~~~I IS 2L2 ----- I2 -- p. ~ -

t p 5 3 Z3 - --- 1~ 23 2

74, DF0 Z4 zA -24

______ I~QOF4 ___

Si tl

-Az 34 32 - 32

'4 - -tit 34 14 - -- 34

4~ 14 -pj 1 ______

A& X D NO Is x 1175 ___

lognv to13 30 XC

4o- 4C4 IF1xhE~o:0

41~~O 1-11 1k 140IE -, fC 0

xOMO JillSG P-0 1. 45-M5-
-6 49,au Aix /r A 4,



---

'RE~ISIONS
Ty ILI -SCRIPIION DATE IAPPROVED

-12J

-M .. . ' PT At"T

3 -Ni - "4-

28 - -- - 4

3

;3.2

40:

4'4

4L

4-7

- :- "

mc.~ -__________ H NKS FULLERTON CAlIFORNIA
ADWbLES DR vLTA2iTEA

CHKVii iT AA .-

APS J7F FSCM NO DWG NO RE
C 05869

4 ~-O SCAE I ISEEI I 0'-

B

I' B-i?
Im



APPENDIX B - Schematics
Section B. 4 - PN 1646178 Circuit Board Tcst Adapter

B. 4.3 - WVIRE LIST, ADAPTER, PART 2
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APPENDIX B - Schematics
Section B. 4 - PN 1646178 Circuit Board Test Adapter

B. 4.4 - LAYOUT AND INTER CONNECTIONS. ADAPTER
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SECTION C. I

REVISIONS TO DTS-70 IMPLEMENTATION PLAN

1. DTS-70 Implementation Plan CDRL A006 .................... C-1
21 July 1980, Revisions

=1

O-W



APPENDIX C- Revisions
Section 1 - Revisions to DTS 70 Implementation Plan

C. 1.1 DTS 70 IMPLEMENTATION PLAN CDRL A006, 21 JULY 1980, REVISIONS

d REVISIONS

Graph II, page 13:

The data point must be revised for the MC 8080 A/B microprocessor using

Signature Analysis with the DTS-70 system at Hughes Fullerton.

Later information revealed that test program time required through hardware

verification increased. In addition a correction in the number of ICs for the

1635972 D/PCB is required which includes the MC 8080 A/B microprocessor.

Therefore the data point changes as follows:

Item Was Is

MC 8080 A/B 38 IC 28 IC

Hughes Fullerton 14 Man Weeks 23 Man Weeks

Page 14 Paragraph B:

General Dynamics DTS-70; 8085

Was: "In the GD DTS-70 data point case, the 8085 was modeled directly

with logic primitives."

Is: "In the GD DTS-70 data point case, the 8085 was functionally

modeled."

This information was received during the Industry Demonstration

from a representative of General Dynamics, Pomona, Ca.

J

iI.1

77-777- I



REVISIONS

Page 14 Paragraph C:

HAC (DFI) DTS-70; 8080

Was: "Using the test technique outlined total programming time for this PCB

on the DTS-70 required 14 man weeks. For the same PCB (38 ICs

including the 8080), the GR-195 programming time is estimated at

19 man weeks or 36 percent longer."

Is: "Using the test technique outlined total programming time for this

PCB on the DTS-70 required 23 man weeks. Relative to the GD 8085

data point, it is observed that the Signature Analysis functional test of, the 8080 vs. functional modeling of the 8085 achieves a reduction in test

program time in the ratio of 23/45 or very nearly 1:2.

Page 15 Paragraph E:

DTS-70; 2901

Subparagraph 3

7 ] Was: ' substantial reduction ---.- functionally tested instead."

Is: "An 8080 type LSI device when functionally tested using Signature

Analysis can substantially reduce test programming time by a ratio

approaching 1:2 as compared to a functionally modeled 8085 test

program."

C-2
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